“ROGE 


DRIES wuusz vou WAIT 


is a true home laequer 


CQRRocers Brushing Lacquer is bring- 
ing the teil of being artistic—of doing 
beautiful, colorful things succesfully — 
to thousands of women and men, 

Why don’e you try this guaranteed 
hhome lacquer? No experince is needed. 
‘You merely flow on the exquisite Rogers 
colors witha full brush, Right over any 
‘ld or “unpainted” surface. Small items 
like vases, candle sticks, drawer pulls, 
cutlery handles etc, are often dipped. 


Rogers Brushing Lacquer gives sal 
perc renal because ici 
lacquer. Ie is quick drying by mature — 
just as a “true” enamel is slow by 


‘Accept no inferior finish in which 
‘quality has been deliberately sacrificed to 
hasten drying. Only LACQUER, like 
“Rogers” can dry quickly and retain its 
beauty and long-wearing qualities 

Rogers” quickly levels itself. Then 
i DRIES WHILE YOU WAIT! Dries 


anyone can use it 


LACQUER 


fast, but not 100 fast. Dries smooth, with- 
out laps or brush marks. Dries before 
dust can settle in. Dries to hard, tough, 

celain-like finish that wears and wears 
and WEARS. 

“Rogers” may be had in 26 of the 
newest, smartest, most popular colors, 
als Black, white and cea. In adlition, 
there are the new Rogers "VOGUE" 
foishes, an exclusive feature, for making 
the popular new iridescent effects. 

Every can of “Rogers” is sold on our 
publicly advertised MONEY-BACK 
GUARANTY, by leading paint, hard- 
ware, and department stores in every 
community 

To be sure of “Rogers” colors and 
“Rogers” smoothness, insist upon the fa 
mous “Oriental” cat shown hese. None 
other is genuine. 


DETROIT WHITE LEAD WORKS 
DETROIT, MICHIGAN 


‘Mos old and guaranteed by Acoma White Land © Coles Wark, Dero, Michigan Lincs Pent and Calor Company, Uincola, Nebraskans 
‘The Martin Senour Company, Chicag, Ik; Peninsula Paint © Varnish Company, Detroit Mich The Sherwin Wim Cay Cleveland, Oho 


POPULAR SCIENCE MONTHLY 


No other cars in all the world like hee 
The New 


CADILLACS =: Zé New 
La SALLES © + Z& Nw 
FLEETWOODS 


PRESENTED 


EXTENSIVE LINE EVER 


COMPLETE AND 


THE MOST 


You Must Drive These Cars to Appreciate Their New and 
Revolutionary Performance, Control, Security and Mind-Ease Features 


New Adjustable Front Seats — Easily 
adjusted to suit the comfort of any driver. 


1... More Powerful—90-Degree, V-Type, 8- 5... 

Cylinder Engines. Incomparably smooth 
silent. 

2.. New Cas 

Silent 


6.. Pneumatic Control in Chassis and 
Body Engineering— Assuring maximum 


laceLa Salle Syncro-Mesh 
Transmission—Standard 


YOU CANNOT buy a car at 
home or abroad that will give as 
much delight as the newest 
Cadiflacs, La Safles—and Fleet 
woods on these chassis. 


The Cadiffac Motor Car Com- 
pany does not hesitate to state 
that there is nothing elsewhere 
even remotely approximating 
the character and calibre of 


The Exclusive New Fleetwoods 
In addition to the splendid array of new 
Fisher Body types and styles there are 
exguisitecustom models, 
med and Fleetwood built 
ving the widest and most extensive 
fon of finecars ever made available 


these matchless new creations. 


Never at any time in the history 
of the motor car has a given 
price in any class or grade pure 


method of shifting retained. Noiseless. quietness, Bodies incorporating features 
Noneclashing. Getaway in traffic is of outstanding strength, roominess, com= 
instantaneous. * fort—and the last word in style. 
% 3..New CadiflaceLa Safle Duplex Mex ¢ <a 
chanical System of Effortless Four= 7.. New Modernity in Finish and Ap« 
Wheel Brakes—Two independent sys pointment—Deep, rich upholstery. New 
tems. Internal shoe type. Enclosed. Long fittings. Deft and pleasing treatments in 
lived. Minimum of pedal pressure. Only fabrics and trim. 
one easy, simple outside adjustment for 
each brake. 8.. Chromium Plating—The new metallur- 
4.. Security=Plate Glass— Removes hazard gical treatment that assures permanent 
of flying glass fragments. lustre of exposed nickel parts. 
‘ pIPTY BODY TYPES AND STYLES BY FISHER AND FLEETWOOD 


chased an equal degree of motors 
ing fuxury. To understand and 
appreciate fully just how great 
an advance the new Cadillacs 
and La Salles represent it is 
necessary to drive them. 


+ oF oF 
La Salle now priced at $2295 


to $2875—Cadiflac at $3295 to 
$7000—All prices f.0.b, Detroit. 


CADILLAC MOTOR CAR COMPANY 


L Detroit, Michigan Division of Generaf Motors Corporation Oshawa, Canada 
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How to Qui 


October, 1928 


t Worrying 


Over Money Matters 


By Wattace Ames, Financial Editor 


Ties 
poet 


of pay-day to go over his bills and draw 
checks to cuver them, 

‘Let's look over Warren's shoulder and 
see what his monthly crop of bills is. 
Here is the itemized list of the checks he 
drew: 


Moothiy morteae an ntermt payment 
Gar decent. silk 


wales ose of 

saline om eerie tetra 

Tota! dubaremeats ais 

As Warren had deposited in the bank a 
salary check of $416.66 he had in 

* pay 

drawing out the 


current, expenses 
With a feeling of re- 
lief that an annoy 


‘The neighbor's misfortune was very 
much on the Cadys’ minds that very 


‘Still he six oF seven payments to make on 
it, And that house with its mortgage 
payments to meet. How will she get 
along?” 
T don't know.” was the best answer 
Mx. Cady had to offer. “Her folk are 
ly well to do and they are devoted to 
fie i Te wouldn't surprise me if she 
i ole TI be sorry to 


i 


* said Warren, 
bills todas 

Yeyourcheeks What 
do you suppose you 
would do if didn’t 
‘come home once a 
month with a hand- 


ing job was attended ful of shekela? 
tothe "pulled the Readers "Then, without 
day's sheet of his HIS Financial Deparment wwuiting for the an 
Galera as the] To ep renders the seg, for ther as 

tact before clos- sment of proper fina really 

ing down hs dak ||] frame she beginning of their |] Swerto Warren nat 
and starting for siness careers it assists those |] question, he begat, 
rhe have accumalaced money in |! todoalittle figuring. 
‘rhe Pitor ofthe Beparamenc ||| He, compute tat 


is am authors 
acters He te 


to come due and eat up over half of it 
After drawing another check Warren 


‘passed the house of a neighbor the under- 
faker a joat leaving and » crepe was 


eg, Haws eed s pode 
fel pi ad aap od Yo ie 
wit will certainly be hard on Mary 


‘morrow morning and see what I can do to 


help. Poor thing. I'm so sorry for her.” 


ip persoaaltovescnenplems 
fice wl be lay ven re 
endo prope la 


‘on investment 


Feady to aid ||| more payments on 


six remaining refrig. 
erator payments 
totalling $75. 

Everything that 
the Cadys were buy- 
ing “on time” was 
sensible, worthwhile 
thing, from which 
they derived a lot of 
deserved 


ion and pleasure. 
Warren when he figured up a total of 


‘$412.90 that had to be paid before the 
auto. refrigerator, radio and books were 
really theirs. 


UT those items were only a drop in 
Botha Pockets "ieee were the nos 
‘ou the house, While it was a good 
Investment, something lke, £5,000 was 
Still to be paid over a period of the next 
seven of eight years 
‘And then there was little Warren, Jr. 
theit two-year-old son. They had spent 
fy sn tee talaga dren over 
Wis ature. “OF course thes, were planing 
Aorsend in to college. And hie daddy 
visions of Junior “making the football 


team. (Continued on page §) 
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| How to Quit Worrying 
Over Money Matters. | 
(Coin om pe. 


“Yes,” said Warren, at the close of the | 
Sew ee | 
oad aaa rot 
next evening at the train. “She is a 
ae eee 


spec 

“While I w 
called. His visit was just like the silver 
ining, if there could be such a, thing to 
the cloud that hangs over her just now. 
He was there to settle up three insurance 
polices aud I was go pleased to learn how 
‘well fixed financially Mary is, Tast night 

fou remarked! how good Bill had always 

to Mary. I thought of what you 

said when the insurance representative 
was there, 

“One policy for $2,000 was arranged to 
help put little Bill through college. ‘That 
i atll-« long way ahead, ‘That money 
fed. will, probably be more than | 
enough. It will buy his clothes and take | 

igs while he is growing | 


‘Another policy. 


-¥ will pay Mary $5,000 | 

saut ua. He wal La are ofall ber | 

extra expenses at this time v 

the tortgage,on their home. So" she | 

hasn't got that to worry about. | 
‘Krom the third policy Mary will be | 

paid #125 income every month, She is a | 


food manager and can get along very 
Comfortably on that amount, Bill su 
d to Mary 
i was ce 
carry all that in 
but he mut have hd ‘an awful tine 


£85,000 poli 
he was paying out for insurance?” 
je manage to pay over 840 every 
month on our automobile,” suggested 
Mrs. Cady. 3 

“That's @ thought,” replied her hus- 
band. “Do you know, I never hud the | 
nimption to think of it in that way. We 
fendiiy pay for the ear and the radio 
the refrigerator hecause we are using them 


all the thme, getting our pleasure out of 
them a8 we go along, and the necessary 
imonthiy payments seem even easier than 
thesem/-aniual insurance payments. My 
point of view has just been wrong. 


THINK I will see my insurance agent 

tomorrow and work out a 

gram. ‘Then I ean quit worrying 

what would happen to you if T sl 
join Bill. We can extract 


for the car and we can thereafter use that 
inoney to enrry enough insurance to, peo. | 
tect you against any financial hardships. 

‘Warren Cady kept his good resolution. 
‘The next day he and his insurance agent 
‘worked out a sound, practical program 
along these Hines: : 

Warren Cady's t policy was 
on ihe 20-payment life plan taken out 9 
years before—when (Cont 


ed on page 
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Tue PHornix Murua Lire 


INsuRANCE COMPANY 
of Hartford, Conn. 


ANNOUNCES A Hew 


RETIREMENT 
INCOME PLAN 


under which you get not only immediate protection 
for your beneficiaries but also, for yourself in later 
years, @ guaranteed income yeu cannet outlive. 


What a dividend paying $10,000 policy 
will do for you 
It guarantees to you when you are 65 
A Moxtuny Ixcome ror Live of |. . $100.00 
which assures a return of at least... . . 10,000.00 
and pethaps much more, depending upon 
how long you live 
Or, if you prefer, 
ACasn Serrunstest ar Ar 65 of... 12,000.00 
It guarantees upon death from any 
natural cause before age 65 
A Casi PayMent to your beneficiary of 10,000.00 
Or $50 month guaranteed for at ast 


24 yearsand 8 months... . .. Total 14,823.00 
It guarantees upon death resulting from 
accident before age 60 


A Casi Payaesr to your beneficiary of 20,000.00 
Or $100 a month guaranteed for at deast 

(24 years and 8 months... . . . . Total 29,646.00 
Tt guarantees throughout permanent 
total disability which begins before age 6o 
A Moxtaty Disanurty Income or. . $100.00 
And the payment for you of all premiums 


For more information, mail the coupon below 


Prorsix Mcreat, Lire Inevaasce Company 
as Elm Street, Hare, Conn. 


Please give me full informstion about your sew 


RETIREMENT INCOME PLAN. 


Name a oe 


Street 
City 


“_Tender 


—abolishes 
~rubbing,lotions 


7h) 4 
and steaming 


g 
2 
S 
5 
H 


Every MOLLE~ 
shave a 
facial 7 

treatment 


%y MOLLE= 


for a week! 
Everywhere you go you hear 
men talking about MOLLE. 
How itspeeds up the shave. How 
easy nnd absolutely painless it 
‘makes shaving: Above ll bow 
it 


bers focial massage. Get ac- 
‘quainted with MOLLE. See 
for yourself why a million 
men have switched perma- 
nently to MOLLE. Just 
‘mail the coupon nd 1 
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How to Quit Worrying 
Over Money Matters 
capi aeee 


he was twenty-six 
ducting divide 


Warren's 20-pay 


provide Mrs. Cady with 85,000 i 
care of current expenses, 
gages, ete. In i 


PT WAS planned to allow dividends to 
this poliey's0 that it 
: case Mr. Cady 


Iments, 
colleg 


funds would be provided for the boy 
expenses 
IHL. Addit wry Tife poli 


aggregating 818,400 were taken onts These 
policies provided Mrs. Cady: with 

of $100 a m 
years after Mr. Cady's death, 


would be approximately 8113. 


also contained a cla 


dy was assured 
‘0f $5,000 cash, plus $100 monthly income, 
id Warren, Jr., was assured of $2,000 at 


life poliey was left untouched to | 
cash 


surance parlance this is | 


Octoher, 192% 


“in the World 


Clipping coupons. Learn the 
joy of it. Open to everyone, 
Every clip-clip of the shears means 


three dollars semigo annuall, 
(six dollars a year) ‘on. eacl 

hundred you fa- vest in good 
6° First Mort age Bonds. 


A big return for a ltde effort. 
You need not be a millionaire to 


enjoy the spore of clipping coupons. 
‘Thousands are buying Fidelity Fest 


ei anon 


et 


As regulary 


Roll by 


‘As regulaly a6 the 
tne "for foreeat 
comes, holders of 

Mortgage Bondi receive chele 

No dodieweo wsceiseye 
elesansiety over pombe fuchtonsin aloe 
ited Bonds ae nae. Payment of tneret and 
flo rare byte old exon 

ot tatgnge bond company” fo hlichigay 8 
empany wth recuces of fate than testy 
len lar 

Yu cn fy nied Bondo acu fo wt 

fediadalsecdemen prtalpyentsf Seas 

‘A tew dolss wll erate you. 

Mai the coupon toy fr complete infomation, 


UNITED STATES 
MORTGAGE BOND Co. 
Howard C. Wale, Present 


305 U.S. Moctgage Building, Detroit, Michigan 


MonTGAGE BOND co. | 
Baling, Dest cen | 
es Peom l apy o yar tk, 
Ste = | 
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Here is the 
ANSWER 


to questions which 
bother many investors 
How can you tell what gives a 
first mortgage bond absolute 
safety? 
How can you get the highest in- 
come from your money, consist 
ene with safety? 
How can you select a safe invest- 
ment house? 
How can you retire in 15 years on 

ar present living budget? 

low can you get double the sav- 
ings bank interest rate or more, 
with all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the first 
mortgage bond in 
Why'ean Cochran & 
first mortgage bond y 
state of the Union without sales- 
men? 


nes Ge 
pour copy now, Weill gladly send it. No 
Zaleaman will eall, 


Sinan wl al 
Name. 


Abram 


Suu 


Cochran & 
M‘Cluer Co, 


wenetmiled 1881 
46 NORTH DEARBORN STREET 
‘Chicas 


THIS 148 PAGE 


ea Na CATALOG 


ENCYCLOPEDIA | 
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low to Quit Worrying 
Over Money Matters 
(Continent om mee 
of view towards payments. Once he got 
the right idea it was just as easy to pay 
$55 a month in insurance premiums as 
to pay’a similar amount in installments 
‘om mortgages or merchandise. 


To Help You 
Get Ahead 


"Tit Bootes et eto wl lp ery 
family je layog out 4 Soancial plan 
‘They mil be sat on roqust 

“deal Tnvestments” is the dexignaion 


wniversally accorded Smith Fi gage | 


655% Bonds which carry attractive tax 
‘refund features. A hiscery of the House and 
{formation relative to theie bonds and the 
Safeguards thar surround every issue they 
coffer may be obtained by addressing the 
hhome ofhce of The F. H. Smith Company, 
‘Smith Building, Washingtoo, D. C. 


‘The House Behind the Bonds reminds 
the iver of the torent oa of 
the banker who offer If. Addeess:Ficlcy 
Bond & Mortgage Go. 188 New York Lite 
Balding, Chicago, 


| | The Investment Trust from the 1 
vestors Viewpoint” 
Saderstood terms, ilstated with sone 
ferewiag examples of how the Ronral 
‘coment testi hep te mastic Stoo 
ade Poblshed for fee 
Usieed Sacer Fal © 
‘New York, Ask them 


How to Retire in Fifteen Years isthe 
ory of tafe sre and defnite method of 

| Ssahthing a8 cveate and building a0 tode 
fendent income which will sopprt you the 
fo yn ie he 
iting bodes ite for 
Coctan'& BcCluer Company, 4¢ North 
Deachors Se, Chicago i 


Hor: to Get the Things You Want 
se oa eae eae 
chy niet te Seat | 
Cone Di atenheere” 
creas Se ee 

| The Guaranteed Way to Financial In- 
Toe Seat! We amet 
Seared eas pt eer 
wcrc ek ca a 
peta ee Se 
Sncrats 
The, Making of » Go tavment | 
Tiatieg 3. Cont Anema 
petictapeden nancutin 

|| Secsuersiieer igs ent 


so Saar en nie pie 
|| Seca or sina 
|| Ba etc waet poate sese 
fe SS lt 


With his wife's future, adequately, pro- 
Vidded for and Junior's education assured 
Warren Cady had a peace of mind he 
never before had enjoyed. And now that 
he no longer had to worry over money 
matters Cady found that he attacked his 
‘work at his office with renewed vigor that 
Brought better results. 


i 


7 


Will History 
Repeat? 


Early in 1925 investors were offered 
the opportunity to purchase shares in 
Financial Investing Co. of New York, 
‘Ltd.,a general investment trust under 
management of United States Fiscal 
Corporation. 

Between April, 1925, and April, 
1928, an investment of $1550 in 100 
shares returned a cash profit of $470 
and the investor could have sold his 
foek at 8 mare proof HE 
total three-year profit of on 
$1550 tneceted 


Two Dividend Increases 
Plus Extras 


Tuy‘, 1927, and to 16% 
stra Cah dividend have 
‘making total payme 

ue shares as fallow: 


the #10 par 


Your Ended Wogular Kaira 
Apatii9a6 . 10m 39 
Aeatisivar S11 3m 

aniy 

You May Now Invest In 
SECOND FINANCIAL 


ing been wold at prices 


mm’ 813 to 828.83 per share, 

fates Fiscal Corporation now offers 
you shares in Second Financial Investing 
Corporation. 


Since these two investment trusts are 

under the same management and alike in 

culars, itis anticipated that 

repeat itvell, the new trust dus 

joceas of the old and pay similar 
holders. 

‘You now have the opportunity to become 

Istockholder—to invest $100, 8500 

ieger amount, in Second Financial 

i ‘Corporation beforeany substantial 
increase in price occurs 


Learn How to Make 

Big Profits Conservatively 

It is all explained in our booklet, “The Tn- 

. rom the Invesiors View 
erature describing Second Pi- 

Corporation. Mail the cow 

‘ending this freeiteratune: 

UNITED STATES FISCAL 

CORPORATION 


Manegus of 
Seoved Flannsial iSpeting Corporation 


Financial Investing Co. of New York, Lid. 


—_— \ 


United States Fixeal Corporation 
50 Brendwey New 


Please send me, immediately, your free 
Dooklet that tells how I-can invest for 
financial independence. 


Nome. 
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Do Your Radio Tubes Last? 


Life of Tubes Is 
One of the Features 
That Is Determined 
in Institute’s Tests 


By 
Alexander Senauke, M.E., E.E. 
Assistant Director 
Popular Science Institue of Standards 


FEW people recognize just how 
portant ix the work of vacuum 
bes, they all do realize that the 


necting 
supply. is rarely given the little 
vacuum tube for these pleasures. As a 
imate of fart, however it was the de 

lopment of new types of vacuum tubes 
that preceded and inspired these major 
changes and 


through the use of power output. tubes 
‘such as the 171, 210 oF 250 types. Special 
purpose detector and amplier tubes 

have made possible the reception of more 
distant stations oF greater volume, “B™ 
batteries have been satisfactorily elimi 
nated through the development of rectifier 


stability of radio sets. 
‘And. complete electric operation 
now popular thanks to new tubes in 


® 
Popular Science Monthly 
GUARANTEE 


“The abote seal o an advertnement 
indice tae the product rele 
have beta approved aftr txt by the 

ar cee tite of Sanda 

Srctan came Mone guarat= 
sees every article of merchandn a 
{Gre fe coma eater no 
toy produces alvertnd io Porozas 
eet wey ope ee 
to give abvolue sutalacton, onder 
tora and poper we. Our rears 
In'buvig thse product re goaran- 
feel the sathbcton by “Ponveas 
Seve Morar 

Tie Poncmans 


>) 


tate on omni dene 


which the electron emission is obtained 
by the direct application of alternating 
‘current to filament or heater. 

Because of the difference in the operat- 
ing characteristics of these various types 
‘of tubes, and hecause of the difference in 
their mode of operation, the regular 
Institute tests on vacuum tubes have 
had to be modified or supplemented by 
special tests to bring out the necessar 
facts regarding these tubes and to dete 
mine if they are capable of satisfactorily 
doing their intended work. 

For instance, in the case of the A. C, 
tubes such as the 226, the very feature of 
design that makes for a minimum of 
AC. the short life of 


taken proper precautions with regard 
to the special handling required for this 
type of tube. To cut down the hum, they 
use in the 286 tubes a bulky oxide coated 
filament that holds the heat so well that 
the rapid changes in. alternating eurrent 
do not affect. its temperature. ‘This 
necessitates special care a 
assure proper evacuation 
Painment of the oxide coating. since an 
gas formation or loss of emission means 
that the tube will be short-lived 
ab opel investigating tabes of 
this t tests were arranged by 
Popular Science Institute of Stand- 

pottaeeis of gas and the 
‘condition of the filament, so that approval 
would be granted only to those tubes 
having good life possibilities. 

“Then. with the heater type of A. C. 
tubes of the 227 of Kellogg types, the 


great amount of heat generaied in the 
tube may, with improper design oF manu 
facture, cause gas occlusion from the ele- 
ments of the tube and sometimes even 
undesired electron emission from the 

i Such, nis and gue seroualy 
interfere with the proper operation 
these tubes as well'as shortening theit 
life. To make a m that auch tubes are 
properly constructed, means that they 
rust be put through special tests, 

Of course, in the case of all vacuum 
tubes, it is mecessary to test all general 
characteristics to make sure that they 
conform to accepted standards, besides 
the additional tests mentioned above 
that are made to determine the special 
characteristics of certain types of tubes. 

‘The requirements for approval of the 
Popular 


nee Inatitate of Standards 
iat are interchangeable for thee ened 
are in lefor en 
‘uses and are of such construction and 
efficiency that they will insure the best 
performance of the receiving sets or 
accessories in which they are used. 

‘The new Fall edition of The Institute's 
List of Approved Radio Products is just 
out and may be had free on request. 
Readers who are selecting radio equi 
tment wl also fn vey beg the book 
let What the Radio Buyer Should Know. 
There is a charge of twenty-five cents 
for this latter booklet, which gives in 
twenty-two pages all the essentials that 
hot nia fa buying. tn 


sopular Science Institute, 
250 Fourth Ave. New York, N. Y- 
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This genuine wood board 


is grainless 
and won’t check or split! 


Possesses uniform strength and remarkable workability. Highly 
resistive to moisture, Very tough and dense. Has a smooth, attrac- 
tive surface on the face side, and requires no paint for protection. 
Also takes any finish beautifully. Send for large, free sample, 


A decade ago no one ever 
dreamed that there would be 
such a thing as grainless wood. 
Yet it has now been on the 
market for more than two 
years, and: new uses are being 
discovered for it right along. 


FOR PANELING 


‘The name of this product is 
Masonite Presdwood. And remember that Presd- 
wood is ald 1 


ood; genuine wood torn apart and 


splinter. It SHOWA iluteau Obie 
pansion under the most severe working condi- 
tions. Stoutly resistive to moisture and to sudden 
changes of temperature, it is practically immune 
to warping, shrinking, swelling, buckling, 


It cannot damage tools 
Presdwood contains no grit, no resi 
eign matter of any kind. It cannot dam 
Convenient and easy to handle it also eliminates 
waste in cutting. And it frequently reduces the 
number of manufacturing operations. 

Presdwood has a very smooth, attractive sur- 
face on the face side and requires no paint for 
protection. It also takes any finish beautifully: 
Jacquer, paint, stain or varnish. 

Another one of the outstanding advantages of 
Masonite Presdwood is that it can be used on any 
woodworking machinery, and possesses amazing 
workability. In fact, it is so widely adaptable 


IN MAKING Movies: 


Cramerce, 


Ma: Lara Miawinippt 


asonite 


PRESDWOOD 
Made by the makers of 
SCTURAL INSULATION 


that the number and. ver 
sat of its uses seem to be 
unlimited. 

These uses include signs, 
both outside and inside; cut 
outs of all kinds; breakfast 
nooks and kitchen cabinets; 
closet lining and display 
hooths; paneling, interior finish and office par- 
titions; radio boxes; showcases, show window 
flooring, store fixtures and table tops; bedroom 
sereens and fire screens; toys, tension boards 
for radio speakers and portable billiard tables; 
Sager boards for potteries; forms for reinforced 
concrete; truck bodies; motor boat hulls. 

Where next ? 
Where will Presdwood be used next? Nobody 
knows! 

Within the past few months it has gone into 
the making of cooling trays for hot castings, 
incubators, clothes hampers, work-bench tops, 
starch trays for candy-making, flower boxes, doll 
houses and concrete forms. 

And just recently it has come into demand for 
cafe nooks and for the fences of baseball parks! 
‘Thus you see that there is really no limit to the 
uses for Presdwood. Write for a free sample 
and find out what it will do for you. 


MASON FIBRE COMPANY 
Sales Offices: Deph 1210-8, 111 W. Washinglon Steeet 
Chicago, Mlinois 


FOR TENSION BOARDS, 


te BUILDING BOATS: 


Can't Please Everybody 


AM la to reach the endo your articles 
an grit am 
that a magazine of the authority 
Porctamscrmsrk Moerity should stp 
to become a part of the Byrd here-worsip 
ballyoo. He must have talked you 
fest ike he as wot 
men to nance ! 
Inule'n tpt the North Pole. Hor hats 
Arve Ni ging othe uth 
Plexo he says. Why? Oh, f know be e 
Pad ali his ave tte spa 
doesn atily tntelligent peuple 
it you aak me, he maken these trips 20 that 
ior can get fat pris from the pictures 
fatal oka iets aera 
Don't let him hang anything on you again and 
Alon’ fall forall this aviation Dunkee Te wil 
tyever come te anything, anyway. Let, 
Tow Angeles, Cal 


Well, Why Not Use Boxes? 


article in your August issue 3 

ree Sor 
ates at 
me rte 


tome 
wrth ple of painted grocery banex. "Veteran 
Homeworkstopper. Attonn, Po 
The new furniture you describe has made 
ithe, Tt hes always ben my arbi 


tiom ta male pieces of furaitre, but always the 
carvings and. 20 00 


fine work of mold 
hasbeen away’ beyond 
worn The 


at 
Pat akg 
iy 


He Was on a Vacation 
“WV HAT appened ve ou 
Wii? Wathen the 
howpital? Tse his old el 
ow it, ad om glad to 
fee hin bak gin our 


ita Sy 


shop advice.” 

STEN, Bridgeport, Conn 

Who Can Use These Autos? 
orpue 


ine 

who can discover a way to 

ispose of wrecked “and 

discarded automobiles 

Last” year more than 
8,000,000 autos were junket in the United 
States, The New York Street Cleaning De- 
partinent confersed the other day that ft was 
‘Ata loss to get Tid of the ugly wrecks lft along 
the realsides. Junk dealers won't even take 
them as gifts, saying that the metal in most of 
them is not worth salvaging. Street cleaners 
‘can't sweep them up and throw them into an 
fash truck. Mr. Bautz, the secretary of the 
‘epartment, said: "You can get rid of every= 
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A Plea for the Apes 
ST MAVE jut fished reading “City of 


for Test” in and 


Jangle are about to be subjected to the atro- 
Site own hnvee te St wast yeu to 
{inform the authority tn charge of the apes to 
te good to the apes and the reward willbe 


worth while. Tt'i just a matter of survival 
ithe fies" My Riverbank, Saath 
wan, Can, 

__ The: y'd Fly a Good Race 


WAS much 

Ue spend of bind but I have bend that 
ats can go as fast an swallows. Why don't 
you look ‘into this?—D. M. M., Detroit, 


your article 0 


Every Suggestion Helps 


*T QUITE agree that, in stories suck ax 
“The Movie Maker,” the mechanical part 
is all right, but the love is the bunk. Please 
put in more aviation and unusual facts and 
Mieas" “a. W., The Pas, Manitoba, Can 


Tn your chem column dictions for 
making pieces ‘ppartin wl ot 
te amiss now and thea fork 
Mase 
“Thave been a reader of your magazine for 
years and do not know of any’ part that 1 
Soul ke Tape you will always 
Herter Pays as tower designer 
HL, Vernon, Tex. 
“"T Tie to read of diferent ideas in the 
Werkshop pages The more of them the better 
Tiike it” HES, Shebaygn Falls, Wis, 


C.F. B. is in for It 
[HAVE just read what C.F. B. has to say 


‘bab,’ and calls all scientists ignorant. But 
sea nutter fact ls be who b te trent 
‘one. Tt is trie that a ball of lead will travel 


through space faster than a wooden ball: but, 
CPB, do you koow why? Tecause the ait 


‘currents take the wooden ball. dust try the 
‘skme thing with two lead balls and wate the 
result; and next time don't be so hasty in calle 


Ing sietistsfoks"—D- L., Hackensack, NJ 
SEPM evidently Knows very tthe aboot 
physic. Not only will a ball of lad fall at 
‘yal rate of speed with Ghat of bal of wood, 
inut'a feather wil do ikewise (in vacuum) 
‘sean be demonstrated i any high onl 
laboratory” —M. Th, Salsbury, N. 


Why Dollars Die Young ? 


MTT MAY be true, as you say in the August 
‘sue, that the American dollar is grow. 

ing bigaer. Noone ran well question ofieial 
figures. which show that the dallar's buying 
“ie thirteen cents greater than it was i 


Hat why, then, doesn't the dollar last as 
Jong as it did eight years agu? I don't know 
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shat the statistical ey out it, but 
The ager sen wie ions Nowa we = 
ed te be luruies More and: more inven: 


A Record Challenged 


PTS U8 Aseet oog roe peak of the 
lying Scoteman ns "the English locomo- 
that recently made a work's reeord non 
stop. run—between id Balinbus 
pearly 400 miles.” If my memory is righ 
‘was not a world’s record, though it has been 
ally claimed. ‘The record was made 


Ihas never been broken." 
To wile the matter, we referred hi 
the Peanlania tio, and recived the fe 


wer Department a 
un on the Penn 

Teailroad "in IK? to 
whieh your reader refers 


corral rt 
Rew York fo Ban Fran: 


{4 stop, and occupied 10 hours and 18 maioutes 
‘This has always heen recognized as the world's 
record nonstop run. Tt is important, however, 
to note that it was a special run, while the trp 


‘of the Flying Scuirman, of course, is made 
regularly daily, so that ‘they are wot exactly 
comparable.” 


Help! Give Him Air! 


SAPPHE other day T got 
my hair eut and the 
barber, after ‘using the 

mm the hack af 
inyroegh Bw away the 
vara hair with gnrie~ 
laden breath, Can't some 


New York City. 


Yes, It Would 


“TEA gat pee ited 
trught, thro 

cart such a thing were 

fad something 

into it, would 


We Blush with Pride 


“HAVE he clic st and power amy 

Tee vetae I's the bet eae fhe 
gertiok Tatas ts gee nies nae 
Sihetig TAC. KE Wes Haven, Con, 
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In Mayw 


—Hard Water 
In Newton, Mass. 


ood, Ill. 


===. 


Ty savwoon, mumors, the water ix 350 
‘hard. You should lather longer if you are 
in @ hard water region to help your 
Lette Blade to do its usual smooth, sure job, 


Newrox, sassscuuserrs, is a paradise 
{for men with tough beards, The hardness 
of the water there is only 
Brush foams up quickly: 


—Soft Water 
Gillette Blades shave smoothly, gently, surely—in 48 states! 


‘OU know how hard it is to lather 

with water in Maywood, near Chi- 
cago. How easy it is in the soft water 
of Newton, Massachusetts. 


The Gillette Blade never gets the same 
shaving job twice, even on the same face. 
Water, weather, nerves, and sleep and soap 
all set up special shaving conditions for 
your next shave. 


Perhaps you can control them all. Per- 
haps not, One thing you can count on— 
that when your face is ready, the Gillette 
Blade will slide along easily, cleanly, swift- 
ly, and leave your face refreshed, natural, 


Gillette puts this dependable” face value” 
into every blade. Almost half of all Gillette 
people are skillful inspectors, paid double 
when they find a single blade that may 
not do the superb job. And even these 
people are paid to find mistakes in instru- 
ments adjusted to hone and strop to one 
ten-thousandth of an inch. 


The job that a Gillette Blade must do is 


- tomakean easy,comfortable shave. Whether 


you hurry or loaf, lather or slap—whether 
the water is soft or hard, the Gillette Blade 
must do its part well for every Gillette user. 
That means eight men out of ten from 
Maine to San Diego. 


GILLETTE SAFETY RAZOR ¢ 8, he 


‘To be sure of a smooth, comfortable 
shave under any conditions, slip 2 
fresh Gillette Blade in your razor. 


Factory: Richmond Hill, N.Y. 
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“Watchfulness has ever been a wise 


policy, especially for those of today who through 
nineteen years have watched the Grebe contribu- 
tions to the development of radio, and waited 
for the crowning achievement of the Grebe 
organization of radio engineers — the 
Grebe Synchrophase A-C Six. 

‘They have thus assured themselves of far 
more than the convenience of alternating 
current, light-socket operation, withitsrelief 
from bother with batteries. They have, in 
addition, obtained inimitable Grebe tonal 
beauty—incomparable range and selectivity 


—freedom from A-C hum—maximum velume 
‘without distortion and other distinct improve- 
ments resulting from years of experience and the 
careful craftsmanship of a staff of radio engineers 
who could not produce anything but the best- 
It’s merely a matter of discretion to hear the 

Grebe Synchrophase A-C Six before making 

your final decision, Or send for Booklet P, 

which fully describes this new receiver. 

Other Grebe sets and equipment: Grebe 

Synchrophase Seven AC, Grebe ‘Syn- 

dl hase Five, Grebe Natural Speaker 
(llustrated), Grebe No. 1750 Speaker. 


A. H. Grebe & Company, Inc., 109 West 57th Street, New York City 


‘Western Branch: 443 So. San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signises the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Dirigible¢M 


4 


ake New Bid to 
Rule the Air 


Supremacy of Planes Challenged as Europe Prepares 
Flying Liners for Trans-Atlantic Service, and U. S. 
Navy Lays Plans for Two Huge Lighter-than-AirShips 


fon. inthe Arctic 
vely_ small semirigid dirgible 

loon the Talia emp! 
the fact that there is in the 


world today only one great Zeppelin-type 
dirigible in commission. ‘That is the sil- 
very veteran Lo Angeles, built for us by 
Germany as our trophy of the war. For 
the moment, the United States dominates 
this field of aviation; yet this is the year 
in which newly built lighter-than-air craft 
are most likely to demonstrate that they, 


itish-buil 
liners have been rushed toward comple- 
tion in a race to win for gigantic dirigibles 
that attention which Lindbergh won last 


By H. C. Davis 


year for winged craft. Lindbergh's flight 
was first page news: the transocean 
flights of this year's dirigibles will be 
news for the financial as well 
Capital now invested in Iuxurious ocean 
steamships is about to witness events 
‘which may eventually make these inves 
ments all but obsolete. Even as this is 
written, the U.S. Navy is arranging cou- 
tracts for the construction of two enor- 
mous dirigibles, of 6,000,000 eubie feet 
Capacity each, ata cost of some $8,000,000. 
tt is an old strugele, this between 
lighter-than-air and heavier-than-air 
craft. Which will be most valuable to man? 
Who is going to answer? Scientists? 


question has resolved itself into that 
compromising unit of transportation 


dito the tonal sot. After due 
lowance for speed, which type of aircraft 
will carry a tom of freight @ nile for the 
Teast amount of money? 

expended by 


“More than half the en 
aan airplane is employed solely to keep the 
machine in the air. An airship, on the 
‘other hand, spends none of its power li 
ing itself or its load. ‘This vital differen 


‘quired for each passenger. In airplanes, 
fon the other hand, increase in size de- 


B 


“ 


‘ereases relative effictency. ‘The 
freight load that an 
in proportion to 
bears the 
‘the plane increases. By way 
comparison, the huge three- 
motored planes which operate 
between London and Paris re- 
quire sixty horsepower to each 
passenger at full load. Yet the 


scheduled to fly to 
Inte this fall, requires, only 
forty-two horsepower at 
oad for each of its hundred 
passengers. 


TEN te 100 leaves 
her mooring mast fully 
fueled she is able to go. 4,000 
miles without a stop. Forty~ 
ight hours from London to 
New York on a regular sched. 
ule is her plan, and the mini- 
mum fare will he 8400—to 
start! Later it will be less. 
The Germans who have been 
completing the Z-127 at Fried~ 
richshafen have been making 
more extravagant claims for 
their aerial liner, already 
histone Graf Zepplin. This 
ainigible is ‘about, hall again 
larger than our Lor Angeles, 
but considerably smaller than 
the new British airship. and 
Tittle more than half as large 
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‘The Graf Zeppelin being christened in ber German 
fhanest. "The 127th Zeponlin, she called the 
‘bet Se ls half wgain large than the Los Angeles 
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Not of the lost dirigibles 
BOL RT 
Soe ee 
Some were shot down by 
ti nd 
were deliberately destroyed 
oe 
ing surrendered under the 
‘Treaty of Versailles. Even so, 
the final adventures of the ill- 
patel crete ee 
complete record of menaces 


against 
In 1915, the German Zep- 


fin L-10 was struck by 
lightning and crashed in 
flaines. This lurid fate has over- 


taken others, but now that the 
cause has been studied, prob- 
ably never again will such a 


as the U. 8, Navy's projected dirigibles 
Her claim to y is that she ean 
fly without stop for 7,200 miles, or 
farther than from Berlin to San Francisco, 

nce cruising ability has 
been obtained at the 


‘These have heen given a strength twenty 

percent greater than the metal in the 
Init ot the Loe Angler; an improvement 
accomplished at a sacrifice in lightness, 
for the new alloy is heavier as well as 
stronger. In short, the Graf Zeppelin 
really ix a reincarnation of the best fea- 
tures of all the 126 dirigibles built, at 
Friedrichshafen since 1900, when the first 
Zeppelin rose in the air. Of these, only 
the Lor Angeles survives: hut each of the 


destroyed is memo- 


design whowe vi 
aster and experie 


Zeal, i 


Dr. Hugo Eckener, should be enough to 
nent of 
Dr, Eekener, who brought 


-¢ from Germany to Lake- 
hurst, would tell any skeptic that if only 
126 airplanes had been built since 1900, 
there probably would not have been any’ 
plane that could have served Colonel 
Lindbergh on his flight last year. 

Last of the dirigibles to be destroyed 
was Nobile’s Malia, But in recalling that 
recent tragedy, itis well to remember also 
that the [talia was a sistership of the Norge 
in which Nobile, Amundsen, and Lincoln 
Ellsworth successfully crossed the Pole 


from Spitsbergen to Alaska 
1920. After that memorable 
voyage, the Norge was deflat 
packed for shipment home. 
though the Zalia went to her 
the Norge made'a perfect 


Tt seems certain that the 
Halia was wrecked when she 
lost “her buoyancy. due to an 
accumulation of ice on the top 
of her semirigid bag and 
dragged her gondolas ont 
jagaed. ice below. When the 
Fondolas were torn free the 
Halia “shot skyward out of 
control. Nobile has expressed 
the belief that her hydrogen gas 
was ignited soon after- 
wards, causing her 
complete destruc 
Tee, then, is one trea 


a. 


tragedy occur. ‘The 1-10 almost certainly 
took fire because the holt 


ogen Kas, 
was being. valved. 
Naturally it ignited. Other dirigibles 
have been struck by lightning and sur- 
vived. Our Lor Angeles, when inflated 
with helium, ix in little danger from 
lightning or other fire menaces, Helium 
will not burn, 


\ 1919 the British-built dirigible NS-11 

ran into a storm over the North Sea, 
was struck by lightning, and fell in flames. 
But she wat « nonrigd, made purely for 
yar gervice only, and Tacked a metalic 
skeleton, 

With fifty Frenchmen aboard, the Diz 
mude, surrendered by the Germans to 
France, was lost in the Mediterranean in 
1928, and the eause rea 
‘The answer probably is t 

lacked the specialized knowledge re- 
uired to sail the shi 
‘The loss of America’s Shenandoah, the 
Dizmade, and the several British dirigibles 
would be attributed by any German offi- 
cer of the old Zeppelin fleet to the same 
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nck of experience. When Am- 

British shall 
handled big 


the experience factor will not 
bea ee 


dirigible Shenandoah i 
than by all the other a 
to dirigibles, Critics have con- 
tended that she was too slen- 
der, that her ratio of fineness 
was too great, so the twisting 

i broke her in 


(OMMANDER, 
Lansilowne and 


dirigible does not 
los of al 


wands there is Com- 


came to earth on a part of 
the wreckage—the bow half— 
that floated down out 

‘of control, but still pos: 
eased of 

And. 


Zeppelin can be equipped with 
itading Moats, which sreatly re 
‘duce danger of death. See bow 
‘only this dicate Te tandion. 


‘and before she cracked 
more than $0,000 miles. 
‘4 lesson that needed 
once. Hereafter our dit 
regions and seasons of cyclonic and other 
tovsting swindstorms, 


dirigible has beaten a storm by riding 
Once. the Shenandoah was torn from 
‘mooring mast at Lakehurst, N. J 
was swept away to. what’ an 

country thought would be her destruc- 
tion, Instead, she rode that storm as 
ently_as a feather, and throughout a 
{ong night her radio operator gave ama- 
tour wireless operators the details of what 
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had become a mild adventure. ‘The 
thenandoah was out of trouble the 
instant her nose was torn, setting her 
free in that element where she was 
most at hhat she rode, of 
id not a twi 
I dirigible of th 

to ride on tt 
the Shenandoah was not 
built to withstand such a strain. 

In the same year that the Shenan- 
doah was destroyed the British K-33 


lyon a storm that 

carried her to Holland with less dis- 

comfort for her erew than would he 

sulfered by Gloucester fishermen in a 
Now on the 


over the Atlantic, and remember 
Stead the appalling wreck ofthe 2-2, 
other, British dirigible, G 
Dill. She was on a trial fight over 
Hiumber River, near London, with 
a crew that included seventeen’ Am- 
fericans and forty-nine British, when 
she burst into flames. Ape 
parently her hydrogen was 
nited. was to have 


not been devised. 


HUS far, the airplane has had all the 
advantage of far wider experience and 
experiment than has the dirigible, 
though when the European war broke out 
airship development was far abend of air- 
Plane development. The military need 
of money into the fabrication of swarms 
of airplanes. Armies of pilots were trained, 
and the sum of their experiences 
‘was woven into the fabric of wings. 
Dr. Eckener would tell adherents 
of airplanes that ninety-five percent 

‘of all the money spent on a 


i 
planes can be fabricated 
for the price of a single great dir- 
igible. “This means that every 
‘single experiment in dirigible bul- 
toutes iat been iatched by 
musands of experiments in_ airplanes 
pate ofthe dproportion the dhgiba 
has demonstrated that it can serve men 
3 ‘not possible for heavier- 


ve the 127th 
nts, And 
Sielaastarathgpeeed cavil ieee 
in her natural element with propelling 
power that is as much of an innovation 
as was the steam that drove Robert Ful- 
's frst steamboat. This new fuel is 
form of hydrogen gas having the 
weight of air, so that us it is expended 
there is no longer any necessi 
i yy the precious sustaining gases 
contained in the envelope of the airship. 
Heretofore, as an airship’s engines have 
consumed gasoline, it has been necessary 
tocompensate (Continued on page 150) 
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N ew Air Lines Link All Americas 


Benue 


LINES NOW IM OPERATION 


PROJECTED EXTENSIONS 
SOPOSED AIRWAYS sr 


AIRMAIL 
NES 


On To Be OPENED PEDL GZS 


ano 


Stupendous Project, Equal to the Greatest in Europe, 
Will Make the Continents Hours Instead of Days Apart 


the United States by a 
tenets for carrying U.S. 
mail to Haiti, Santo Domingo, 
and Porto Rico over one new route and 
to Mexico, Central America, and Panama 
‘over another have just been awarded to 
American Airways, present operator 
Key, West Havana uinine ana this 
company's fourteen-passenges 

planes, largest ever built by the Fokker 
Company, wil shortly inaugurate mail 
and, passenger service. 

‘The stupendous project dwarfs present 
American air lines. By 1920 it will be the 
‘equal of any great European system such 
ts the French Latecoere Company that 
serves Europe. Africa, and South America. 

‘American and Latin American business 
interests will be the first 
cer in Port-au-Prince Haiti aint 
geographical center of the West Indies, 
Will receive a New York letter the day 
after it is mailed, answering it by return 
plane with similar speed. By steamer this 
would take five days each way. ‘The 
system affords 100-inile-an-hour service 
fo tourists and pleasure seekers. Cuba, 
Maiti, and Porto Rico, with their popular 
resorts, ae brought, "within commuting 
distance of the United States. Colon, 
Panama, five days out of New Orleans 


By GROVER C. MUELLER 


and seven from New York by boat. is 
but two and a half days from Miami and 
three from New York by air. Central 
‘and South American cities, some of them 
three weeks away by steamer or train, are 
Tew days’ journey: at 

intensely interest 
the possibil i 
‘of a complete air hook-up between Nort 
South America, following the stimu 
lus it must, inevitably give to South 

American av 

By. the first of January, the Pan- 
American Airways will commence service 
via Havana to Mexico, Honduras, 


Nicaragua, Costa Rica, Panama, and the 
Canal Zone. Its other route, open by 
Pebruary first, covers all of Cuba, Haiti, 


BPthe Weat Indian Actal Expres 
At the Goverament's option, both new 
lines may be extended—the Panama 


route through South America to Para- 
maribo, Dutch Guiana; and the Porto 
Rico route joining it after crossing the 
Caribbean, at Trinidad, thus completing 
the “Lindbergh circle” traced by Col. 
Lindbergh in his Pan-American” igh 
Also under consideration is the possi 
Dility of the establishment of a large 
port at Port-an-Prince, Haiti frou w 
planes could work in’ conjunction with 


steamships, It is pointed out that Haiti 
pee ena 
ead ere 
ble to reach points on the toaleleed of 
the United States, Central America, 
patie Boe Toca Aner 
America with overwater flights of less 
jeer, ak 

Tg  aaevy oa a 
South America with the n system. 
Seu Ame i eee, em 
has obtained a franchise for a Pera- ae s 
air route, sumably connec 
Peru, and Cristobal, C. Z. ns Le 
ward, air travel is sufficiently practical to 
add significance to Postmaster-General 
New’s recent statement, “I hope to see 
the air mail route opened from Boston 
present tin March, 1920." And a 
few hundred eae beyond the end of Pan- 
i are 
an exist ing French alti 3 irts the east- 
sncasiog Prong iy is cat 
src re Bag cove Dees 
Pel 

Wes gene 
ae 
apenas 
Colon-South America extension, as will 
other local airlines. 
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George Rastman (left), 74 
Yeacald tarentos of Shee 
teraphicapperatun: paints 
cout to Thomas Ac Hdicon 
(center) and Gene 

Pershing the simplicity of 
‘he color’ movie’ comers, 


Secrets of New Color Movies 


Twenty-five Years of Experiment at Last 
Make Home Screen Pictures in Natural 
Hues a Simple Process for Everyone 


By ROBERT E. MARTIN 


Rochester, N. Y., it was revealed that 
‘they were the product of ten years of dog- 
fed experiment by John G. Capstalf, 
shotographic expert in the 
Eatees Kodak Company pany Laboratory. 
As chief assistant to Dr. C. E. eo 
Mees, director of the Laboratory, it 
he also who developed amateur ola 

in black and white to their pres: 


|POCH making inventions usual- 
ly turn out to be astonishingly 
Simple. All the revolutionary 
developments of radio, for ex- 
ample, hinge on the discovery 
of what takes place when three simple 
cloned in a glass 

out. 
ream of moving 


ARTICLE in our tast 
ronth’s Ine. to how 
talking pletures are. makin 
trer, the, movies. "Here Mre 
Martin describes another reve: 


pictures in full color at last has been of perfection. 
satisfactorily solved we find that it, too, uccess in color movies, Mr. 
seems almost childishly simple. A plai wowledge, 


Tt was just a case 
ing until we finally 


‘color sereen divided into red, green, ai 
‘Mlue sections is placed in front of 
ens of the home movie camera, 
a cylindrically corrugated sur- 
roduiced on ordina 
presto! the thing is 


after. We would work 
out some ideas successfully 
and then find ourselves 
tumped by something le 
At least half a dozen times we 


pear on the sereen 
ot pasty gray Jooms up by the 
new process in a natural, rosy 
flesh color. His red. lips are 
red and not just black streaks. 
Beautifully "colored flowers 
have all the vivid hues on the 
gereen that they had when you 
foc ir movie camera on 
them inthe Bel. 

But, simple though it is, 
this realization of the dream 
‘of George Eastman, 7+-year- 
old inventor of cmerat ad 
Photographic apparatus,  re- 
cently ecume an, aetalcy 
only after years of wor 
research engineers and the ex- 
penditure of vast sums of 
money. 

‘When the first really suc- 
cessful home movies in natural 
colors were shown to the pub- the better grade of projectors, 
lic, the other day, on a sereen all you will need in addition 
in’ Mr. Eastman’s home at ‘eter comrade’ invention ith = small ome movie camera: ‘are comparatively inexpensive 


the thing was absolutely 
possible. Sometimes we were 
about, to give it up when 
something else developed and 
we tackled it again.” 


ND yet in its solution the 

process is such that any~ 
fone, grownups and children 
alike, can take color mo. = 
‘and project them in the liv 
oom with little more difke 
culty than operating an 
dinary camera, and with little 
more expense’ than in mak- 
ing black and white home 


Assuming that you already 
own a standard type of home 
movie camera fitted with an 
F 1.9 lens and you have one of 


18 


‘color screens for your camera and 
projector, and the special film that 
projects in full color, 

‘The special color screens slip on 
and off the camera and projector 
like the cover on a pill box. No 
tools are needed. 

You, Sent ave to, nom, any 
thing about color photography to 
‘eet good results. Tn fact, the proc- 
‘ess of taking the pictures and pro- 
jecting them is the same as when 
ordinary film is used. ‘The only 
‘point you have to remember is that 
movies in color can be taken only 
in bright sunlight, If you try t 
take them on cloudy. days or in 

light, the result will be failure. 
his is because. the color screen 
ceuts down the effect of the light on 
the film. And this decrease in light 
also explains why it is necessary to 
tuse an F 1.9 lens. ‘The fast lens is 
needed to make up for the use of 
the color screen. Consequently 
you cannot take movies in color 
ith the slower lenses, ranging in 
speed from F 8.5 do 


HEN Mr, Eastman, twenty- 

five years ago, set out to de- 
‘lop color movies for the amateur 
photographer. every proposed 
scheme that showed the least possi- 
Dility had to be investigated. 
Photography in color, that is, still pie- 
tures taken with an ordinary camera, 
been achieved by a number of 
processes, the most successful of which 
undoubtedly has been Lumiere’s Auto- 
chrome process, introduced in 1907. In 
this process a layer of red, green, and blue 
starch grains were placed on the plate 
Under the sensitive emulsion and, the 
plate was exposed with the glass 
toward the lens. ‘Thus, th 


it of 
particular color there was in the 
. Mter development and reversal, the 
plates were transparencies in full color. 
dy 1008 G. A. Smith and C. Urban in 
t ‘a system for taking and project- 
iy colored moving pictures which con- 

ed, essentially, of a way of speeding up 
the taking and projection from sixteen 
pictures a the normal speed, to 
thirty w second. ' Every other picture 
was taken and projected through an 
orange-red. glass and the alternate ones 
through a blue-green glass. This system 
had. disadvantages Which were “bever 
‘overcome. One of the chief of these was 
that while an object such as a human arm 
‘was reproduced with a color closely ap- 
proximating true flesh while the arm re= 
mained stationary, if the arm moved rap- 
idly it appeared on the screen as a series 
of vivid red and green flashes. 


OFCOURSE, mans other, methods 
have been proposed for making both 
still and motion picture photographs in 
color. Many looked good theoretically, 
but could not be realized practically. 
‘The final success is an interesting de- 
velopment of a process invented in 
France and covered by patents in the 
United States as well as in many foreign 
countries. ‘The original working out of 
the patented idea was, however, so com- 
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licated and impractical that it had not 
heen a commercial success. 

‘As everyone knows, a motion 
iy merely’ succession of till pictues 
projected on the screen one after the 
other so rapidly that the human eye is 
deceived and the illusion of motion is 
created. 
‘The new Eastman color process ix 
mechanically to understand if 
you have an elementary knowledge of the 


‘an image on a 
tion of motion 
Without going 
Lous 


into the 
technicalities of the high speed 
snastgmat Jens you can get 
a prett idea of the gen- 
eal sae at Te ad the 
principle of movies in 

color by a few simple experi- 
ments with an ordinary mug 
nify , which is a simple 
matin‘ you bo this 
Tens between a piece of paper 
and the window and move 


fof the window is produced on the 
white If you leave the lens 
in that position and hold another 
piece of paper so that it covers up a 
third of the lens, the small image on 
the paper back of the lens will become 
weaker, though still complete. ‘The 
paper covering part of the lens does 
not out off part of the image of wind 
it simply reduces the amount. of lig 
that forms it. In other words, light fro 
each point of the window is striking every 
Bint of the lens, an all these rays of 
ight are bent by the lens #0 that they 
come together back of it to form the eor- 
responding part of the image on the 
Pap, Hach point onthe paper i. there 
fore, receiving light through every part of 
the jens. 

Af you should place in front of the lens 
a screen divided into approximately 
equivalent red, green, and blue sections, 
the image on the paper back of the sereen 
still would appear white because the rays 
through the colored sections would join 
to form points of white light. 

Similarly, if you placed a colored 
sereen in front of the lens of your home 
movie camera and used ordinary film in 
it, you would get the usual black and 
white picture, 


(TRE greta film. for taking, colored 


movies differs from regular film only 
in that on the side opposite the sensitive 
emulsion which registers the picture, the 
surface of the celluloid 
lengthwise of the strip of 
continuous row of cylindrically shaped 
ribs, in manufacture. with a 


are 539 of them to the 
“te fl placed back 
im is placed in the camera back- 
side foremost 50 that the ribbed surface 
faces the lens. ‘The light therefore has 
to travel through these ribs to reach the 
seusitive layer of silver salts that records 
the picture. 
curvature of the surface of each 
rib. is so calculated that the tiny lens 


ich, each in effect 


‘which it forms is focused on the lens of 
the camera. ‘This means that if the eam- 
‘era were held up to the light and you 

Jooked at the film with a powerful 
magnifying glass you would sce an 
image of the lens under each rib on 


October, 1928 


POPULAR SCIENCE MONTHLY 


The Colorado Spanned at Tees 


Engineers Ingeniously Reach Across a 500-Foot Canyon 
to Bridge a Tourist Highway into a Painted Wonderland 


THIN a few weeks mo- 
torists will drive over the 
first bridge ever fling 


‘across the eanyon of the Colorado 


passed anywhere. 
‘All summer sure-footed steel 


tablestan 


‘est tow 
fa deep and narrow gash in the 
earth to span. the chasm with 
beams and girders. Din of rivet 
ing hammers has shattered a vast 
silence unbroken since the bein 
ning of time, 

low the bridge nears comple: 
tion, Located just above the 
Grand ‘Canyon and a short, dis 
tance below the famous Lee's 
Ferry, it will open a highway fro" 
the ‘south into a wonderland 
which heretofore has been known 
sn te aivataren 

ey is remarkable for 
the fact that the baild- 
rs, to reach across the 
gorge, figuratively had 
to lift themselves, by 
their bootstraps. They 
ould, work. from one 
side of the canyon only 

from the south. The 
vuntraveled table-tand 
beyond the northern 
rim offered no means of 
transporting oF assem- 
Sng tates on that 
side. ‘The 
Bronch was sm nthe 
railway at 
10 mules to the south 


INGINEERS solved 

the difficulty in- 
geniously, Starting 
with a foothold on the 
south wall, they con- 
structed a projecting 
half arch which ex- 
tended 808 feet to the 
ile of, the canyon. 
Suspended precariously 
this half was prevented 
from swaying and pos- 
sibly crashing to de- 


By ELLSWORTH BENNETT 


ae 


Tha tack nerve 
Tie" Cotorado, “Leh 


Neat, to build the second half, 
the engineers erected ron 

end of the projecting span 
from it ran cables to the 


peporting workmen 
to the opposite side. 
there the north half of the 


two projecting ends were firmly 
laced, forming a single rug- 


rilous task demanded 
extraordinary skill and nerve. 
rant almost 
the met 
of Kan 
his foothold and plu 
Treat into. the swirling stream 
which has elaimed more than one 
adventurous explorer and. pros: 
pect. 


Titi sameted brides is o1e 
feet ong. It. will open to 
int travel 


Among the seeni 
lonely land are Bryce C 


Cliffs. Heretofore the only means 


it has been by means 
fof a primitive flat-bottom seow at 
the treacherous crossing of the 

uo at Lee's Berry, In high 


water this crossing is’ extremely 


‘capsized 
current. With the 
in flood, persons desiring 
to reach the country 
north of the canyon 
have had to travel 


bridge also. will’ make 
hore accessible the re- 
gion south of the canyon, 
including the Petrified 
Forest, Rainbow Bridge, 
and the Hopi villages. 


appropriated from the 
tribal funds of the Nav- 
ajo Indians, whose fore- 
fathers were the first to 


struction by strong 
cables anchored in the 
rock of the wall. 


chart the desert trails 
‘or seale the canyon 
precipices. 


Me Etta Tee eg 
Ie Smee reo 


ETURNING from 
‘one of thestrangest 


ica, not long 
‘ayo, fresh facts about. the 


ious Iaws that govern 
ny of hu 


dot of land 
the South Pacific, it 
Island, he. had visited 
‘most amazing colony’ in, the 
world. A’century and « half 


uninhabited island and, land- 
iF native wiv 


In the years that followed, t) 


de- 
seendants, all closely related, intermar- 


ried generation after generation. Now 


thousand, and the 


peri 
marriage between 

Tt was this do 
and the children of 


Dr. Sl 
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_ South Sea Colony 


Facts About 


HE An 


azing Adventures of Nine “Robinson 


Crusoes” and Their Native Wives on an Un- 


inhabited South 


so far to see, And hi 

ou the belief, centuries old, 

dren of closely related parents 
defective. 


HE story of this unique colony that 
is altering our understanding of the 
laws of heredity. goes back to the night 
‘of April 28, 1778, when HLM.S. Bownty 
‘vas plowing homeward through the phas- 
escent waters of the South Seas af 
‘mouths of gathering breadfruit plau 
a the Polynesian Islands to introduce 


-a Island Haye Altered Age- 


ic Beliefs. From Their Descendants 
. L. Shapiro, Eminent Anthropologist, 

Has Discovered Upsetting Facts About 
4 Results of Marriage Among Relatives 


the 


to the West Indies, 
After the easy life of 
‘the tropical islands, the 


crept down the 
ke compan 


threatened 
id seized the 
ship. tlgh with eight- 
een of the crew were 
cutadriftinasmall boat 
in waters that washed 


to the friendly wi 
Harried by fear of the vengeance the 
knew would try to hunt them down when 
the news of their crime reached England, 
sia ot te atin, el span 
lesperate plan. With their n i 
fand six native men, three of th 
tied. they boarded the Bownty and 
few tools and provisions, some chickens, 
and a pair of goats, sailed out of the world, 


‘a speck of land a 
‘a half long, far off 
of ships and men. 
Here they ran the Bounty 


October, 1928 


Reveals N ewe 


Heredity 


By Epwin W. TEALE 


aground, set fire to the ve 
ssel to destroy all trace, 


serted island; but, unlike 
Robinson Crusoe, none ev 
returned to civilizatio 
even after the world found 
years later. ‘Thus bean, 
hundred and fifty years 
ago, the amazing ol 
that Dr, Shapiro set out to. 
study. 

Forcen 


es an accepted 


fectivechildren, by 
this law the five 
for six. generations 
of near kin, that 


heen inter 
rying should 
ve become a 
race of defectives. 

Instead, ship 
surgeons, who 
stopped at the is 
lint noted the 
uniform brightness 
and health of the 
children, Sturdy 
young men could 


shoulders. All 
were described as 
mentally alert and 
morally strong. 
‘At first little 
tention was pai 
watifying reports that drifted 
tt Hd of sence, ‘Then, about 
the beginning of the present century, the 
buried papers of Gregor Mendel, a thin; 
Tipped Augustinian monk who had learned 
new facts about heredity from his pea- 


A Pitcairn picnic. 


mn in the study of genetics 
men began to challenge with new tests 
many of the accepted ideas of the past. 


AP HARVARD, University, Dr. wi 
liam E, Castle, of the Zoalogy De- 
partment, began mating brother and 
fer fies and afer ity generations 
found no decrease in their size or fe 

‘Then, "more recently, Dr. Helen Dean 
King, of the Wistar Institute in Philadel- 
hia, mated white rats for nearly six 
‘Years, generation after generation, with 


Uncle” Cornish, the 
‘earded mam, i erandaon of « mutineer 
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close blood-relatives 
a high percentage 


Texts with guinea 
Wie by Be, Sewall 
Wright, in charge of 

I genetics at the 
Department of 


ulture’s- Wash. 
ington, D. C.. labors 
tory, had similar re 


wmbers, had spread rapidly. Tts mat- 
igs manst have been between close rela- 
tives. 


However, neither fruit-flies nor white 


selves could any genetic laws, as applied 
to them, be determined—and to see the 
results of such an experiment Dr. Shapiro 
set forth for Pitcairn Island. 

He found that this tiny, voleanie rock 
had been a human experimental labora- 


for a century and a half, and how 
its record came to be written is part of 
the astonishing drama enacted after the 
blazing hull of the Bounty went down. 

In makeshift tents of sailcloth the ref- 
gees spent a restless first night, fearing 
posible attack by natives hiding in the 
hills. But next morning search parties 
scouting the island found no life but that 


thd roof wosant tne Wuropeun Tahitian snceseey of the owmare 


of se birds, a rat, and a stall Tard, 
Now the island was divided into nine 
equal parts, each whit taking one. 
Houses were built of hamboo poles a 
thatched with palm leaves. Ina prin 
way the settlers began cult 
rod 80 whieh they 
found fertile. In the hills, away from the 
coast, a tree was discovered which they 


called the “cloth tree.” When they 
pounded up the wood it yielded long, 
tough fibers, which they wove into a fab: 


rie not unlike linen and made into crude 
fish nets which replenished their supply 
of food, si 


ESLDES fish and th ropa 
of the island, they found bird's exes 
the cliffs. ‘On’ special 


“Thursday October,” because it came on 
that day of the week in that month! 
For a short 


iasensions. One muti- 
into the 
Seamed tha eit on sare, rege 
jemanded the wife of a native, bringi 
a revolt in which the natives ambushed 
tua killed five white men before they in 
turn were slain. 

‘One of the remaining men had worked 
in a Scotch distillery and found that from 
the native “ti plant” an intoxicating 
drink could be made. He leaped from a 
cliff in_a drunken delirium. ‘Two of the 
men left murdered the third and one died 
of asthma. (Continued on poge 174) 
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John Kenlon—Fire Fighter 


clipper ship, 
“inna, reli yp the 


ey hueri- 
canes, the Santa Anna 
now rolled like  blaz- 
ing barrel in an An 

aretic thunderstor 


off her course. The 
fatal bolt, riding down 
the mast and pene 
trating the saillocker, 
hhad made the stores of 
tar and canvas a roar- 
ing bonfire, menacing 
ship and. erew with 
‘swift extinction! 
‘With w 
officers and men ali 
gazed on the appalli 
Sight—but. thee dis 
may was not allowed to 
endure. For instantly a 
‘young officer | sprang 
Torward with the crisp 
commands of an in- 
stinctive leader that 
rose above the gale: 
“Starboard watch, 
haul out the burning 
gear! Pitch it 
board! Port watch, 
man the firebuckets! 
Bos'n, rig the pump! 
Lend’ a hand, men.” 


faces, 


Refore his subordinates could act the 
tate leaped into the burning locker 

and ran with a flaming sheet of canvas to 
side of the ship. His hands seared 
bleeding, he went back for more agait 
fand again, and the crew. spurred. by hi 
example, followed until the last blazing 
sheet had been hurled into the mountain= 


NHIS way John Kenlon's ner, at 

the age of twenty, tot 

Pla gy berg i age: wg 

‘with your hare bands! ‘And today that 

ing instinct makes him Chief 
fork Fire Department, one 
iuesque and eficieat fire 
‘world, 


fighters in 
John Kenlon moves and speaks like a 


man who has spent his fife in danger. 
‘Skippers of transatlantic liners, engineers 


By HENRY 


The Thrilling Story of Modern 
Combat with Flames, as Seen by 
New York’s Great Veteran Chief 


MORTON ROBINSON 


Not trom his afce does Chief Kenlo direct 
We fire lighters Here hele "oa the Job." 


of erack locomotives have much the same 
‘cool bearing that John Kenlon displ 
‘ordering his men outof a doomed bui 
or directing million gallons of water « 
ta skyscraper volcano, You 
man has met and conquered 
all the hazards of fire and flood, 
has, “He has reefed 
twisters, climbed to a i 
willowy masts and wind-shaken extensio 
ladders, lung to bucking helms and hone 
ines while face and hands were caked 
with icy spray. 


ANGER is his “ 
arly fifty years of fire- 
hungry for more. Ata 


dish” and at sixty- 


tried to eapture it. Kenlon flu 
at the berserker nozzle, seized it in both 
hands, and forced it to’ submission, ‘The 
next “day, two very humble, fremen 
were down at headquarters taking a 
lesson in line handing from a white- 
Sared man, 

A departmental tra 
Kenlon is at his best cy 
arose from his repeated feats of daring in 
the old, “quick-burner 
fires, where hair-trigger thought and ac- 
tion’ were necessary. Once at a vicious 
tenement fire the extension ladders could 
not quite reach the roof of a pent-house 
where mother and her three children 
had fled. Tt was the worst possible place 
for them to go, and speedy cremation 
scemed to be their only fate. Scaling 
ladder in hand, Jack Kenlon went up 
the rickety rain-spout like a eat,“ gaffed” 
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the wooden gutter with the end of his 
scaling hook, and hung suspended while 
the flames erisped the soles of his boots. 
He coaxed mother and children to the 
‘edge of the roof and then, wrapping his 
legs around the sealing hook, tossed them 
‘one by,one to a comrade on a ladder 
below. ‘They lived because Jack Kenlon 
could function efficiently with his hands 
and head while hanging on for dear life 
‘with his toes, 

His fourteen years’ knowledge of sea- 
manship had aided him a thousand times 
in fighting New York fires. Incidentally, 
his first experience as a rookie fireman 
‘was with a marine blaze, a week after his 
assignment to Engine Company 3. A 
schooner was enveloped in greasy smoke, 
but noone could locate its source. 
Rookie Kenlon hada hunch and, awaiting 
no orders, seized a line and made his way 
to the starboard coal bunkers. ‘There he 
‘was found by his chief, using the hose like 
a veteran. It was a long time hefore he 
could overcome his desire to extinguish 
‘every fire single-handed 
still must fight to resist. 


YM. the ti 
Jack Kenlon’s fire fighting wisdom 
-w until he was put in charge of all fire- 

bouts in New York Harbor. But in his 
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carliest years he 
had experiences 
that bewilder the 
sober listener, At 
the height of the 
historic blizzard of. 
1888 Kenlon’s en- 
gine company was 
flected “in” the 
mountainous snow 


: 
tugging and hal 
ing wold they a= 
rived ‘within’ 900 
Yards ofthe fre 
wen “the neie 
pols emopel AE 
Cerruntling uphose 
cnough for the re 
seaiaing  dtnoce 
Kenlen discovered 
that the hydrants 
wore feoen ti. 
Once more he re: 
mxted to an od 
iatine ck 
fad pumped steams 
through to. thaw 
then out And 
after that for thirty-six 
fours Renlon andi 
duty without food or 
rn 
But before pling wp 0 
Indeed, more, path 
cents, it might be well 
to glance briefly at Ken- 
Salven experince 
com the high sat, AU the 
tage of 13 he worked for 
ti cots din the 
Tittle seaport. village of 
‘Annagazman, Ireland and 
al of the 
eed she 
ould see the tall masted 
brigantines sweeping 
penal pst on aout 
mites. Hekugel 
for the adventure. and 
freedom “they offered, 
tnd so at last he left the 
wr at the end of 
frvow and ran away to 


FEE SERVED his op. 
‘prenticeship in t 
forecastle of many an 
Irish coastal schooner at 
‘@ deckhand’smonoto- 
‘nous toil saving from his 
meager “pay until be 
could buy a full set of 
navigating instruments 
and teach himself theart. 
Soat twenty he was First 
(Officer of the SantaAnna, 
and at twenty-one com- 
manded clipper ships 
sailing out of Liverpool. 
But in those piping 
daysof wooden ships and 
iron men, sails were just 
going out and steam just 
coming in, so John 
Kenlon now bent his 
energies to. the new 


‘Firemen under Chief Kenlon wubduing « fie neat the 
Buttery which threntened all downtown New York: 


officering steamers on 
the old Gi 


Tn spite of 
ing success, John 
Ton was 


shape of a 
colleen ‘who had. just 
emigrated to America. 
Everything within the 
young sailor cried out 
Tor a permanent home 
and’ domestic happi- 
ness, but he also knew 
that! he must 

shore occupation 


aes be chavs fe 
sting as his life 
work. He not. only 
hated fire, but 
special talent 


bat it, hence his ge 
has Yoon ue of t 
happiest chapters 
the history ‘of New 
York City. 


PASSED the 

ire Department 
‘examinations in 1887, 
and thereafter every 
promotional test the 
department could give 


SO an eats 
“ Re 
el ee, ow 


ne eS 
arte 
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had fled from the com- the street below. A ladder was quickly 
parative safety of raised, and the endangered guests were 
their rooms into the carried down in safety. Kenlon returned 
draughty passageways, to the blazing corridor, now a veritable 
there to perish. Escape blow-pipe of flame, but his search found 
‘was impossible by ele- no more living men or women “Now, just 
Nators or stairways. as the door of Room 506 was blown in by 
lanes choked with deadl the expanding heat, he sought the window 
‘or blocked by walls of and made his way down the ladder. 
flame. \ crowd of pan- ‘Twenty lives were lost, but the number 
J ist have been doubled or more but for 
atthe northern end Kenlon's instantancous strategy 
‘of the corridor. What This ready strategy never had a better 
wwas to be done? Ken- chance to display’ itself than in the 
Equitable fire of January 5, 
1918, when Kenlon, Chief only. 
aa few weeks, met his first real 
test as a fre general, He was 
awakened at 5A. M. and in 
Jess than two minutes had 
covered the mile and a half 
from his headquarters to the 
heart of the financial dati. 


1 ilon insecurities and raked hi ie. 


until he won his present rank of Chief in 
the open competitive examinations fol- 
lowing the death of his great predecessor, 
in 1911, 

ig service, PLUS. a wider 
knowledge’ of fire fighting than that of 
placed John 
And it's been that 
hi 


Delaney ain ev oiee 
block between Cedar, P 

Nassau Streets, threatened the 
city like a gigan 


wears, Even 
has plenty) ad 
peer when lives and property are at stake 


Mra great conflagration, 
; ‘re have een eso such 
lagrations in Kenlon's long service, but 
the Chiet himself 
flwstliest_was the burning of the Park 
‘Avenue Hotel in 190% ‘The fire started 
in the lst Regiment Armory. at 34th 
Street and Park Avenue and when the 
engines rolled up, the exploding ammmnun 
tion stores soured like a miliary bom 
ardent. ‘Kenlon, then « captain, was 
to protect the Fourth Aventie car 
fraras to the wear of the Armory. He and 
his men must drag their ines scros the 
great trench of the Fourth Avenue sub 
ch was fost being dug, and im The Rent Jot Stee b edepet, Snes Desser 
ounds of dyna Chief Weis m Che enon won hey tose i, 
vers of parks 
ed ist 
scross on narrow planks and with U 
battled for. six hours’ in 
danger of being blown to at 


He saw three stakes, each 
richer than'the last, were being. 
played for, First, the fre must 
be hemmed in, confined to the 
interior of the building. If the 
flames leapt across narrow 
Nassau Street, they would take 
the richest spoils the financial 
world could offer, Next, the 
billion dollars worth of se. 
curities in the main vault of 


tbe warned 
building, 


“Ordering the guests into Six 
Room 506 on the Park Avenue side, he finest fire fight the 
closed the door to prevent a draught and world and all eyé nev Chief 
thrusting his head out a windo to sce what he would do with it. He 
EFORE long, traveling sparks did tracted the at ‘of his comrades in Uhrew twelve hose companies into. the 
their work and the top stories Equitable interior, and ordered 
‘of the hotel opposite the Armory heavy streams poured from the 
burst into flame. Hundreds. of tops of all surrounding buildings. 
iuests in the lobby and lower floors Water Tower No. 1 was to pump 
were unaware that others above a thousand gallons of water a 
were being roasted to death and minute into the Pine Street side 
when Kenlon and his compan of the fire: Tower No, 2 was 
first to enter the doomed bot placed directly in line with the 
appeared with their axes,they were Equitable centre. Inshort, Kenlon 
laughingly asked, “Where's the threw a complete water curtain 
fire?” ‘One can imagine Kenlon's around the fire, thus baking its 
contemptuous glance as he and hi attempts to spread flaming 
men rushed by. There were no lation throughout New York. 
jokers on the fifth floor, In smoke ‘Midway in the battle a new ele 
so dense that many of the staunch. ment of danger appeared. ‘The 
gale increased to seventy. miles 
an hour and the mercury fell like 
a plummet. ‘The fire gained. 
Blocks of granite, loosened by the 


est. firemen were overcome, D 
stalked ip and down the corridor, 
snatching” terried. victims from 
the very’ bands of their rescuers 
(nds and ‘knees Revlon 
filed hallways, littered with the 
bodies of wen and women who 
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Magic Cell Works New Marvels 


An Expert Tells How Photo-Electric “Eyes” Bring 
Television Nearer and Promise to Harness the Sun 


NO sneay often & to 
‘go a Young man stood on Us 
root of a bollding in New York 

> teas racket in 
ir. He might have been 
pp 

Sip Wan someting ox eyewok his 

own ees but the west 

ine one that promises 10 

take television really weful 
depo 
few Hoots below 


doing h 


the fact that natural ilhumins: 
a, even natural sunlight. was too 
weak for photo-electric cells. ow- 
erful seareblights, oF still m 

al pencil-thin Tight rays 
moving rapidly back and forth 
over the scene, were used. What 
Dr. Herbert E. Tves and 
his associates in the Bell 
phone Laboratories 


ABOU 
time « German 
ntor, 


iis, developed. another 
niew electric eye, capable 
of doubling the speed of 
translating. impulses of 

shadow into 


Tight an 
correspo 
impulses, 
ting thein 
the highest speed of tee 
yparatuis hasbeen. 
about 40,000 impulses a 
second, resulting in. a 
motion pi 
Inches square. Professor 
Karolus now claims to 
transmit 80,000 impulses a second, 


dio motion pictures two miles, using 
apparatus developed by Dr. Frank 
fad Anita Chel Bags the com 
Tt was announced that motion pic- 
tite broadeasting would begin soon 
Five years ago photo-electric cells were 
‘almost unknown. Today, connected 
with enumerating machines, they count 


By E. E. FREE 


tialle oc: the streets and masher paper 
boxes at they roll out of the machines 
ft make them. Others measure day 
Fight or take note of clouds that drift 
strom the akys Sil ‘others ‘work: the 
Sieabern, weer” that tos you each 
day how strongly the sunlight is charged 
tk cists, rays Aether “eal 
Teasuutes the froma, sounds of the 
talking motion picture into words. 

Ta chemical Inborstoris eleciic eyes 
follow the progres of reactions. Astrono- 
mers, weatied with long hours of gluing 
‘their eyes to telescopes, are fast relegat- 


ing this 

the giving 

catching of power from wasted sunlight 

xe problems that scientifie men expect 

these oells will solve. 

‘There are photo-clectric cells larger 
than a man's head; great, stari 

s of silvered glass with pupil- 

front as though 

yes of some 

‘Others look 
half-transpares 


nitie Cyclops. 
overgrown, 


lass bulb and hard 
e and metal terminals 


a of potas 
Pother motel 
fide of the plats, i the 


a heart of the cell It isa 
Kind ‘of henroost for 
electrons from 


‘do emit. thet 
spontaneously” are un 
Pleasant companions. A 
nal it of rai ca 
fied in a pocket wi 
burn into your body a 
ae which may wot ol 

But someti at 
es the electrons to escape, 
Radio is made possible, for example, only 
because electrons fy’ out by 
when the filaments of v 


them around through its 
to-electric cell, luring 
ight rays, is a light-ray 
Like so many other important scien- 
tific events, the discovery of this dynamo 
was accidental. ‘The famous German 
physicist, Professor Heinrich Hertz, dis- 


% 


coverer of the electric waves now used in 
radio, noticed that when an are lamp 
‘was illuminated by rays of ultra-violet 
ight from another lamp near by the 
electricity. passing through it was in- 
creased. If two or three open electric 
tres, like the old-fashioned street lamps, 
were placed side by side, all of them 
burned mor ‘and consumed 
more elect 
her German physicist, Dr. W 
this common fact to 

ion of electricity from one of the 
I rods used in the arcs. ‘This was i 
1888, and the electron had not yet been 
|. $0 all that Dr. Hallwachs 

icity eseaped. But 

t of the marvelous photo- 


the develo 

clectric cells of the present day is directly 

traceable to his experiments. 
Photo-electric cells must not be con 


fused with the often-mentioned seler 

made of wires or plates of that 
Jement. What happens 
light falls on it 


met 
to selenius 


under. proper 
its resista 

electric curre 

Tenium xl for some 
of the light-detecting and light 


measuring duties of the 
photo-electric cells, wil mont 
modern experimenters consider 
them less suitable, 


Te present widespread use of 
hoto-electrie cells hus boon 
sla posible great manomra bp 


the development of 
amplifiers, The record 
for example, which constitute the 
ly printed photographically on 
the edge of the motion picture 
film as tiny light 

of Liny waves 
beam of light is sent 


varies in strength when it passes 
a dark mark or a light one. It 
then lectrie cell 


‘ones, just as sounds 
themselves. produce 
tiny electric vibra- 
tions in the micro- 
phone of bron 

casting  atal 

But amplifiers are 
necessary to magni 
fy the feeble photo- 
electric currents thousands of times 
until they roll out in powerful volumes of 
‘sound to fill the largest theater. 


JR. D. C. STOCKBARGER, of the 
Massachusetts Institute of Tech- 
hhas used combinations of photo- 
electric cells and amplifiers to telephone 
‘over a beam of light just as one ordinarily 
telephones over a wire—a procedure con- 
ceivably of much use in warfare, for 
‘communications could be sent over the 
beam of a searchlight and could not be 
read by the enemy, 
‘own laboratory we have a 
sigiestean onan built by Dr. Norman 
ilberry and C. A. Johnson and first 
demonstrated before the New York 
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Electrical Society. A beam of 
interrupted at regular intervals by pass- 
ing it through holes in a rotating metal 
disk. This beam then enters a photo- 
electric cell, which emits am 
fixed by the number of interruptions 
each second in the light beam. Few real 
‘organs produce more perfect or beautiful 
tones 

For the photo-clectrie burglar alarms 
so often suggested beams of light shi 
into concealed photo-electric cells. Let 
aan intruder step between and promptly 
‘@ signal goes to the at electric 
amplifiers and an alarm sounds, If d 
sired, such devices could be arranged 
emit poison gas in front of a safe 
shoot down an intruder without waiting 
for the police to arrive. C. A. Johnson 
has developed a photo-lectric timing 
device for races which is started and 
stopped automatically by contestants’ 
shadows at the start and finish lines to 


an accuracy of a hundredth of a second 
4 against a tenth of a second—the best 
Stuanable “with slop watch, “Even 
reater accuracy is posible, for Drs 
EPO: Lawrence and J. W. Beatus have 
proved ithe Yale University lara. 
tones that the electrons respond. three 
Villionths of a second after the light ray 
ste theca 
fsrangements of photo-ectrc 
ru have been 
‘Sed in today to sng a bell wha the 
mercury of a: thermometer riser to a 
given point, when a light spot reflected 
from any electric measuring instrument 
reaches a certain mark, and when. fac- 
tory smoke is denser than health laws 
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largest. The other cells an ordinary aed one, 


‘The density of smoke can even 


Sia had the os Ulooeisty the 


call wil produce. 
Anoth te 


‘Company laboratory at Schenee- 


tady, New York, Dr. L. R. 
Koller records every | passing 
cloud on a chart attached toa 
photo-electric ey 


HE. proportion of the health- 
ful, invisible ultra-violet rays 
in sunlight and in ultra-violet 
Jamps can now be determined by 
ial variety of photo-electric 

I, and Dr. B.C. 


The General Electric Compat 
uses the cell in tests to measu 
light of may 


tion passes through various types 
of ornamental globes, ‘Thickness 


y of cloth and 
id even shades of color 

are also measured in the mills by 
cell, and with the colorimeter, de- 


‘sed by Profesor A. C. Hardy, of the 
Massachusetts Institute ‘of Technology, 
‘manufacturers ean measure exact shades 
of color in dyes and dyed materials, and 
packers can sort fruits according to ripe- 
hess as indicated by color 


of catching the 
enormous energy of sunlight in 
solar dynamos working on the photo- 
electric principle, providing vastly more 
power than the wor 

Even more interesting, beca 
definitely in sight, is the possibility that 
photo-electric devices may enable bli 
etre fea ordinary type “by car 
Each letter of a page, scanned by the 
photo-electric eve, would be translated 
automatically into a recognizable com- 
bination of sounds. If these remarkable 
cells did that and never anything more, 
it would justify their claim as one of the 
greatest gifts of science to mankind. 
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A Mystery of the Blood Solved 


Experiments Show That the 
Heart Pumps Five and One 
Half Quarts Through the 
Human Body Every Minute 


By 
GEORGE LEE DOWD, JR. 


“LUE, of physiology, thre> cen- 
turies old, was solved the other 
day when four physicians of the 

versity of Louisville. School of 


Kentucky, succceded 
n measuring the output of the 
human heart. ‘The marvelous 
little engines that drive our 
bodies, they found, pump blood 
at the rate of about five and one 
of experiments by Des, W. F. Hamiltor 
W, Moore, J. M. Kinsman, and R. 
jpurling, in which they inj 
Tess dye into a vein of 
ng the concentra 
blood 


n sainples ken from an arte 
every second, deter 


To make the acquaintance of William 
farvey, we must travel back to the 
England of Shakespeare and of Francis 
Bacon. Tt was during the reign of Queen 
Elizabeth, in 1578, that Harvey was 


‘a.career of medicine. Six years 
‘the thirst for further know! 

drew him to the capital of world learning 
of that day, the ancient University of 
Padua in Italy. There he came under the 


the blood. 
comes just wh 


norating the thre hut 
Harvey's work 
ably has done 


tion of the American 
experimenters, impor- 
tant in itself, serv 
empl 
ing genius of the experi 
xr of bygone days 
who used erude equip- 
ment s0 effectively that 
three centuries have 
but confirmed 
and elaborated 
the facts he revealed. 
‘Today Harvey is hailed 

ther of mod- 


h the body, he 
laid the foundation for 

derstanding 
of the machinery whic! 


tutelage of Hieronymus Fabricius, the 


Harvey in the ancient 
should have 
a doctrine 


something to this effect: 
‘To every part of the b 
of channels: the vei carried 
the arteries which 
ital spirits” of life 
task of the stomach to manu. 
to blood, which 
through a large vein to the liver. ‘There 
it was refined with “natural spirits,” 
Other great veins running upward and 
downward carried this refined blood to 


“vital spirits,” carried by the arteries, 


were brewed and mixed with blood, It 
‘was the mysterious source of life and heat 
for all parts of the body. 


FSEVENS fellow, students appar. 
ently accepted all this without ques- 
tion. But Harvey's question-mark mind 
could not accept it without further dem 
onstration. One teaching in particular 
filled him with doubt. Fabricius had 
shown that there were set at intervals 
within the veins of the arms and legs 
little valves like canal locks. ‘They were 
in the form of pockets, and their mouths, 
always directed toward the liver and 
heart at the center of the body, were set 
to catch the outward tide of nourishing 
blood. Fabricius had an explanation. 
Since the legs and arms hang downward, 
he said, they would drain the blood from 
the rest of the body were it not for 
theda valves? (Continued on page 159 
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Cy Water Runs Strang e Dynamo 


French Scientist Demonstrates How Electric Power Can Be 
Produced by Harnessing the Ocean’s Varying Temperatures 


By EDWIN KETCHUM 


side. ‘Then he started it chugging. 
on the warm water commenced 


OWER from the sea— 
power in vast, incalculable 
‘Quantities —is the glittering 
promise heldout 
Claude, famous 
Physicist. with revolutionar 
dustrial successes already” ti 
credit, For at_an experi motor vehicles of the world. 
plant on the Meuse River, near found a new kind of power. This article 
tells you of the daring plan of Dr. Claude, 
French physicist, to use the differences 


‘off his pump, but the water 
Steam filled the 
hir, and 


pe 
moors seventety | [ress posta: so cee coe cinerea 
ring, forty Kilowatts of electric | ec te ea et 
power directly tt nlite seam, depen pon 

hoc te ei Chaaila Sa pripeblog a dvindling cool onesly, end, prestion, CTRIC power from the sea 
hrmcinomseseae: | coeltercemerticngercs | Brea wesucedl sy ax 


and yield ele 


power in a sun and the ocean. 
startling in its 


le tide would drive his 
stead, Dr. Clas 


you were to go you created a gi 
near-vacuum over the water? ‘cold water pumped 
with the bottom, which Dr. Claude produced a rubber tube and depths would condense’ the. use 
is cold ice in temperature, attached one end of it to a stop-cock and maintain a suct 

Dr. Claude says, will run a turbine. lass apparatus. ‘The other eud he fresh vapor. 

When Dr. Claude told the French fastened to a swall vacuum pump that Could this eminent man—an inventor 
yy of his plans a few months ago, would suck out nearly all of the of « wonderfully successful process of 
ted at the time in Porotan making ustrially. fro 

nents, and discoverer of a Ws 

tr and capture for in- 

il hydrogen 

mistaken? 

Can anyone tap the ocean's 
warmth for power? 

‘After all, engineers ob- 

is not as it might 
appear, “getting something 
for nothing.” Actually it 
is a new way to ci 

from the su 
in African deserts, 
reat “mirrors, fragile and 
expensive, colieet the sun's 
heat and’ drive steam 

‘And Dr. Claud 
‘elaborate scheme 
dimitted to he perfectly 
possible in theory. 


cade! 
Scimven, Moxriniy, he exhibited a 
lass model to. show how te 
Feheme would work. Before their 
he poured 
‘water into ajarand warmed 
itelectrically to a tempera- 
ture of eighty-five degrees 
about the temperature 
of tropic surface sen water. 
He hooked it up by tubes 
to.a second jar which con- 
tained cracked ice toadepth 
‘of several inches to repre- 
fent cold water from the 
depth ofthe ocean. 1 


Jamps, run by a slotted tur- 
bine wheel ngainst- which 
steam Wi 


HERE was the steam 

to come from? Not 
from water at eighty-five 
degrees, surely? Every 


to pick flaws 
they stg 

of steam that 
ude would use with the 
vapor that drives modern 
industrial turbines—mighty 
machines whose windmill- 
Tike vanes are pushed by 
steam presure on ve side 
and pulled on the other by 
the Suction of condensers 
that literally destroy used 
vapors with torrents of cold 
water. Raging fires of the 
boilers hurl their steam 


7 
higher temperature —212 
degrees, to be exact. 

Yes, but that is no longer 
true when you boil water on 
& mountain-top—heeause 
the lessened pressure of the 
‘atmosphere allows it to boil 
fata. lower temperature 
Suppose nearly all of the 
pressure were gone—that 
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through pipes under pressures of two or 
three hundred pounds to the square inch 
—while the most that Claude could hope 
for in his low-temperature vacuum ap- 
paratus could be a weak jet of only a 
thousandth as much pressure. Better to 
measure its energy in fly-power instead of 
horsepower! 


Pages ‘Dr, Claude agreed. And 
tha ves why i hs att projet he 
oposed to use machinery of such start- 
Ting dimensions that he would make wy pin 
quantity what he lacked in quality of his 
Ey 

A manufacturer may allow himself but 
a tiny margin of profit on a single article 
ry still amass: islsehgre) Lo ‘could sell 

oct in huge enough quantity. 

Claude would draw through his 
enormous machines millions of gallons of 
water from the ocean's vast, inex! tible 
reservoir and, extracting just a little of 
the heat energy of each, ae. a harvest. 
of, say, fifteen thousand horsepower in a 
single power plant. 

Snel ater objection was rained. Pep 
must lift huge quantities of water, Wo 
there be any power leftover after Claude's 
station ran fts own pumpe? Instead of 
answering, he tried it to see. . 

At a point on the Meuse River, in 
Peay ‘he found the surface water just. 
forty-six degrees hotter than that at 
the bottom, and there Claude set up a 
pq turbine and a Cerrar of 
ity Klowatts capecity—enough to sup- 
ply a small factory with all the power 
it needed, 

Following his tests, just concluded, he 
told the Academy of Sciences that he 
oe obtain power Pe Cire os 

no's capacity from the heat o 
the River Meuse. Tt was not only enough 
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Artia’s conception of one wf the slant steam turbine power houses proposed hy Georges Claude to generate electri 
‘ower fom tropial acean water. Part ofthe ullding i cut away to shore the turbines, Above: Diagram of epparetis: 


to run the station's pumps, but more 
than half was left to distribute as electric 


power to-do useful work, In fact, the 


produced by the exiting vacuum, saved 
the pumps a large part of the trouble of 
Nt De Clande first a a 
few Dr, Claude proposes fet larger 
experimental station, and then a fall- 
‘sized commercial plast. One of his pt 
‘ects is to establish floating power sta- 
tions, great islands of steel, to dot the 
tropic ‘oceans and, riding on anchored 
Poste to, py ese power. by 
stions ald be of bags copay, pes 
tiations would be of huge capecty, pow 
sibly ax much as 130,000 horsepower each, 
Tn more inumedate prospect are constal 
tations of pechaps 13,000 horsepower, 
distibting cheap power frm the sea to 
teghboring cites and. villages, Cu 
the Beane, Hawaii, and Ceylon afford 


tion, with its mammoth low-pressure 
vacuum turbines and its utter absence of 


make steam, while a 
ziile or more into the ocean to draw frigid 
water for the condensers from the depths. 


wuge tube plunges a 


At the starting signal, a vacuum pump 
‘voids the turbine shells of air and is then 
shut off as the twenty-foot wheels slowly 
commence to revolve under the impulse 
of thousands of jets of low-pressure steam. 


While the main object of the plant is” 


to supply electric power, it will have one 
by-product of tremendous importance, 


the great French phy 
Waste water, after its 
steam, need nit be returned to tI 
Since it will still be only: a few: deg 
above, freezing, tem ZaEReS 
ice-water—it ean be piped in vast quant 
ng towns and there used 
Run ry 
0 


will col whole houses; it may even be led 
through blistering streets, in huge trot 

to chill the entire outdoor air. Im 
what it would mean to a city sweltering 
under a tropic sun to have a thousand 
tons of ice an hour dumped in its streets— 
the equivalent of the cold torrent from a 
Claude power plant. 


LTHOUGH Dr. Claude and his as- 
‘sociate, Prof. Paul Boucherot, were 
the first to demonstrate the practical 
bility of power from the sea's heat, 
Dr. Claude Himself points out. that an 
American engineer, Benjamin J, Camp: 
tell, originally conceived and ‘outlined 
such a plan, Campbell's sch 
use hot and cold sea water i 
transferring their energy to carbon 
‘°-tix woul sutte mall hgh 
ix would substitute small hig! 
sure turbines for Claude's maiminot 
acum machines, but it 
vant ‘complexity. 
7 bole 
what reminiscent of Claude's power plan 
a French chemical 
factory, until the pipes became corroded, 
where waste heat from a vat. was recov- 
ered and put tg work: Now engineers are 
watching Dr. Claude's project with eager 
Interest to se whethes be bmn evsivel 8 
means for profitably tapping brand-new 
ower sources on a colossal scale, 
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“Carved” 
Stone 
Cast in Molds 


New Art and Industry 
Produces Decorations 
For Buildings Which 
Defy Time and Elements 


By 
rer ie — “Pac making of the wonden pattern exactly in 
WYATT BRUMMITT rm of te coc vane oman desired 
crete mixture, the engineers consider 
IME was, the creat hed ornament will have 
ural ornament was whol y load or stress, whether its 
ter of the mason's 


‘occupy an exposed or sheltered posi 
has been made 

taken to insure 

conditions, ins 

dense, strong, and satisfactory east stone, 

Eventually the 


its career, as easily 
¥y form or space as plaster of 
ere its resemblance en 


te handled exactly as 
natural cut stone, Tt 
‘be rubbed, honed 
machine grooved 
ye it may be bush 
hammered. eran. 
dalled, axed, pointed, 
ot otherwise treated 


wt stone may be 

classic column 
cate bit of tracery, from stone 
if for 8 reat office, beiking to 
le window sill for a bungalow. But 


ways has its begin 
tifie mixture of Portland ce 
sand, and some sort of coarse aggregate— 
clean marble chips, granite, or other sto 
lar color or texture. 
uments are first con 
if the 
il Then trained 
artists employed. by Ul 
t stone manufactories 


cast stone units in- 
volves few methods 
which are unfamiliar 


Paiterss ‘are 
om thee ds 
dle in plaster, gle, 

tring ted 
when ser oie 
Tis ave desired 


and many other mater 
luced to complete or partial pl 
ticity before they ean be utilized to best 
advantage. Stone has now been added 
to the list of plastic materials and @ ren- 
architecture is the ine 


important aspects of the 
‘work, since scientific re- 
search has shown that 
conerete is an accurately 
determinable product, in 
which the proportions of Preliminary work for casting the concrete capita of « column. 


Thus the buildings of modest small 
cities and towns may soon have qualities 
‘of beauty heretofore impossible for them, 
‘At the expense of a few thousands of 
dollars they may be adorned with the 

art that was produced for ane 
ingredients are vital f ms S cient Greek temples only by lifetimes of 
‘tors. Indesigning the con- inde fom te peter In'tha mal the ose will teem! sculptors’ labor. 
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Windowe—the Eyes of the House 


Here Are the Details, Advantages, and Weaknesses of 
Sashes, Casements and Plain, Plate and Ultra-Violet Glass 


BY JOHN R. McMAHON 


‘ reve already tared the day- 
lights out of the people.” 
STe that #0? Hal T have itt” 
chuckled the gay monarch. “I'll tax 
theirdaylight! Put five doublo 
every window in a 

“Your majest 
claimed the treasurer 


lop 
in did not abolish her winclow 
1851 and France may still 
in mitigated form. 
"America revolted for free tea an 
dagliaht in 1776, But in pit of 
m from govern 

sown roualved few 
‘The ha factors were 
ss a ulty of heating a hous 

‘open fireplaces. "Today winslow» ar 
tas cheap as walls and the movlern furnace 
thas surplus ability to cope with the extr 
heat losses through glass, Factories 
body more glass than wall surface 
to houses, some architects moan th. 
riuch glass is robbing them of the wall 
expanse they need for artistic effect.” If 
King Rollo could visit 
America today his 

ith would waterat the 


for his kingdom from a 
moderate-sized town. 


UT how many win- 
dows does a house 
really need? 

‘That question is seri- 
ously put by many pro- 
spective home builders 
who do not like a flip. 
pant retort. Yet the 

is that the sky is the 
limit. As many as you 
want. The average 
house has, windows to 

ly windowed. The 
real question nowada 
windows but what kind. 
How many kinds are there? 
Perhaps half a dozen if we 
voted window, several varieties of slid- 
if windows and the hinged or casement 
low. Until recent years the sliding 
counterweighted pair of sashes was al 
‘most universal in American houses. Now 


their supremacy is challenged by the mod- 
ish casement, which, for all i 
revival from the Elizabethan and 
ancient times. 

‘How does the balanced window oper- 
ate? 

‘On each side of the frame are vertical 
weight boxes, or wells, covered by trim. 
‘The weights are attached to the sash by 


cords over pulleys and run up and down 
jn the boxes, balancing the sashes so the 


are moved with little effort, Each sash 
has two weights, one on each side, ‘The 
total weight for the lower sash should be 


Taf « ponnel less tha the sash, while for 
the upper sash it should be half a 
pound more, ‘The difference makes 


4 tight closure of the two 
is necessary to weigh each 
sash and then match the counter- 


weight to it, for 


ing layout? 

them a cord-fastening 
‘of the usual method of 
aan eyehole at the top 
ight. ‘The eyehole 
to cut the cord; 


ome loose and son 


through removable 


strips in the window 
grooves on each side 
of ‘the lower sash, 
held in place with 
serews, Remove the 
serews, pry out the 
strips and. you can 
ake repair or 
placements, Tron 
‘weights are cheap. 
Only the best cotton 
sash cord should be 
‘used. Chains and 
metal tapes have 
heen devised, but it 
is doubtful if they 
are much better 


7 comement bolt 


Tituened af than good cord, 
tal which will last many 
‘amine he. wi lead kas 


‘doweotiht saainat 
‘he frame thot is 


some cases, since it 
{880 percent heavier 
; tha east ing and 
that reason it permits a smaller eyl- 
inder. IL is useful where windows have 


‘the. jotae 


space or when two or three 
set close together. For remodeling jobs, 

ally in masonry where openings are 
difficult to alter, lead saves time and cost, 


S THERE a system of sliding windows 
‘without counterweights? 

‘There is, and it has certain advantages. 
Tt consists of a coiled tape spring at- 
tached to each side of the stsh. ‘The ten- 
sion balances the sash and makes it easy 


{0 operate, ‘The spring is said to retain 
its elasticity indefinitely and the metal 
{ape is of a composition that resists cor- 
rosion. ‘The device is housed usually at 

the upper sides, in a round box that 
‘quires little space. ‘The boxes may be i 
stalled above the window to permit very 
harrow trim at the sides or the assembly 
af two oF more windows close together 
espace required between adjacent 
windows is reduced to one third compared 
‘the ordinary counterweighted 


‘Are there other improvements in slid- 
ing windows? 

‘es. One scheme provides for shoving 
the window upward and out of sight with- 
in the wall. ‘This calls for s 
struction 
and must he embodied 
in the architectural 
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New York City. 


plans. A'less exact- 
ing device combines 
the sliding and the 
hinged features and a 
‘ean be raised and 
lowered in the usual 
manner, oF ean be 
pivoted’ to swing 
ide the room. ‘This 
vention avoids ane 
‘of the principal dis- 
‘advantages of the or- 
dinary sliding sash— 
that the outside isnot 
hed for 


Whats th 

is the argu: 
nt for the case- 

ment against the sid 

ing window? 

That it, can be 
‘opened fully to ob- 
tain the maximum of 
ir while with ordinary bal 

ly half the opening is w 
‘convenience in cleaning. ‘The easement 
frame is neat and compact, dispenses with 
much trim and has less surface to. hee 
painted. 


RE there any drawbacks to casement 
‘windows? 


‘They exclude outside blinds or 
shutters, if that is a drawhack. Some 
types are not quite proof against heating 


rains. If the fastening mechanism is poor 

‘or dependent on individual eare, wind may 

nai oes. the ast ope eames 

wit ing effect, It is best to have 

{an automatic lock, whether of the keyed 
i or another kind, that holds the win- 
nw securely in any position. 

‘Are these windows made only 
‘metal? 

'No, they are also obtainable in 
sce nal Nin os ata 
combustible, ‘specially in ma- 

‘alls, but are also used in frame 
truldings, "Metal requires less ma: 
terial with more space for glass 
it does not warp, swell and bind. If 
steel, it is presumably of a kind not 
inclined to rust, Unless the metal is 
bronze, itis better to takeno chances, 
but to see that the underside af the 
frame is painted before installation 
and the t painted. 
Red lead shoud be used foran under: 
coat on metal. 


can’t blinds or shutters be em- 
py ye 

it is i to have two 
it ‘on each side of the opening 
te mechanism for 
ond closing. This objection is 
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‘vith inward-opening casements, but they 
are not entirely weatherproat. 

‘Can metal ‘weatherstripping be ap- 
plied to easements? 

‘Yes, at Teast ta number of types and 
in a manner similar to that used. with 
ther windows, "When the window closes, 
{2 V-shaped strip of metal enters a corre- 
ding groove, making an. airtight 
jint. "This isthe best am 
feat device. It is generally inctalcd by 
skilled workmen employed bythe mant= 
Tacturers, who do not eare to sell the tat- 
terlale without service. ‘The cost may be 
around 83 a window, Doors are similarly 
treated. OF course it i less expensive to 
Weatherstrip with felt or rubber attached 
{o-'wood, but rubber deteriorates, and 
felts subject to moth attack. 

‘What about window screens? 


HE best material is copper or bronze. 
For lidingwindowsa removable sereen 
that covers half the total opening is 
cheapest. Itis better to have a full sereen, 
so that either sash ean be opened to any 
extent, This may be hinged at the te 
‘and hooked at the bottom or held wit 
‘metal buttons at the sides, Hut such an 
arrangement hampers outside clean 
‘One answer to this may be side-hi 
of the screens, using a 
to save undue labor in spring and fall, 
Another way out is a somewhat recent 
jnvention—an inside. sereen that rolls 
up like a window shade on a spring roller 
concealed beneath. the 
window frame top. For 
easements the “usual 
‘method is an inside 
screen with openings in 
itsframe bottom through 
which pass, the control 
rods of the window, 
Anyone who wishes to 
fassemble knocked-town 


into wood and obviate 
the use of nails, screws 
and corner braces. A 
‘couple of these fasteners 
fon each side of a miter 
joint will hold it securely 
‘and save much labor. 
How many kinds of 
s are used in win, 
nrt_at prevent in the average house 
“There are three principal kinds; or- 
window glass, plate glass and, the 
t transmits ultra-violet rays, The 
first comes in several qualities and thick- 
nesses. Ttis not absolutely flat but has a 
certain waviness of surface, hence the 
distortion of objects seen through some 
parts of a pane. ‘There are generally 
two grades in quality, which concern the 
extent and location of seeds, burns, 
specks, blisters, scratches and waves. It 
takes careful examination, with a copy of 
the rules in hand, to determine the 
‘The buyer can at least look for labels, 
that offered material is fairly uniform, 
and object to glaring defects, 
thicknesses in ordi 
soy yaaa 
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English Olympic athlete taking ultra-violet ray bath, Left torah: JR. 
Major.V.P. Brown, F. Gaby (hurdler, 8 Perris (Marathon), M.A. Johuaion, 


Electric 


“Suns” Fight Disease 


Powerful Ultra-Violet Lights, Which Can Be Used 
in the Home, Are the Latest Tools of Physicians 


PUBLIC-SPIRITED English 
Lieutenant Colonel G. §, 
Hutchison, took five poor pit boys 


from British coal mines ona “sun- 
to Switzerland, where the 
natural sunlight has long been known to 

ally beneficial to health. ‘The 


nt was impossible for all the 
boys and men deprived of sunlight by 
their work undergro 
Colon ison cast about for some 
he had a battery of 
installed at the She 
Mansfield, England, to 
ive treatment with the artificial ray 
few weeks ago the results were a 
jounced. Fifty boys who had received the 
rays regularly had gained an average of 
four pounds, six ounces in weight in a few 
Fifty similar boys without the 
int gained an average of only tw 
ten ounces. ‘The treated bo; 


‘quarter 

grew less than half an inch. 

des the first stage of what is perhaps 

1 test so far made of the 

of these artificial ultra-violet rays 
fon persons not actually ill. 


B 


By THOMAS ELWAY 


tifcial 


A racing exyhound taking treatment. 


for the person who thinks of buying 
ht” lamp there are 
two important questions: 
Are you sure of 
rays to do. 


ist what you want ite 
nd do you know how to use 


, don’t use the ray’. 
But to keep well people 
y be useful. Only you 


fan axe oF a gun or any other 
dangerous tool. 
Thousands of “sunlamps,”* “alpine ray 
“actini lamps.” “phototherapy 
and so on have heen sold in 
America. All claim the same essential— 
let rays which are 
nmer sunlight, especially in 


vs are extremely valuable to hu- 
man health, perhaps essential to it, 

‘During the summer season any person 
who is out of doors a reasonable part of 
the time probably gets all the ultra-violet 
rayshenceds. Modern clothes for women, 
constitute perhaps the greatest ste 
toward health ever taken. ‘Bathing suite 
are still better. Nothing could be more 
apt to build a strong and healthy body 
than to live all summer in an abbreviated 
bathing suit even if the only bathing were 
sun bathing. 

Winter is the dangerous season, ‘Then 
the ultra-violet (Continned on page 162) 
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N'TIME in the FOG 


By LEO F. CREAGAN 


Illustrated by Oscar F. Schmidt 


SIDE from aviation, no single develop- 
cnt has dane’ so much to advance 
safety and speed in travel as has the Inven= 
tion of automatic train control.. Along 
9,703 miles of track on forty-four ‘railway 
Hines in the United States, mechanical eyes 
and hands now supplement the vigilance of 
engineers, safeguarding speeding travelers 
nd collision in fog or in Ux 

Mr. Creagan's 

presents a vivid picture 
of the newest marvel of railway invention. 


tives (or fifty years? To pick on an old man like that! 
The incident leading up to the affair had its begin- 
ing with Old Bill Stone bragging around the locker 
tooes Unt ie would pal Coe et on the noraing of 
November frst, that his would be the premier per- 
ice after the juice was turned into the new elec- 


others were working long hours to have things ready 
soneinted time, found the old 
E tand id harangue 


that stl you're ianner of ints wl 
Sint Oenaging about n of train control was that jui 
‘of high-powered gadge 
oon the engine picked up. ly the 
Feu brakes when « stop was necessary—that is, unless the engineer 
in the eal beat the a weer to the brake valve, He'd 
potter arot 
twelve hundred dollars worth of ATC accessori 
ARLEY never did learn the identity of the chief fragile tubes with a monkey wrench or mix valve oil w 


‘conspirator in the plot to humiliate Old Bill Sto cial kind of liquid used in the axle drive. 
net, but just the same he fired the culprit. He couldn't You see, it was all so new and thrilling to Old Bill. He was 
jssed him, for he butted an entire department into an to have a new toy after November first.For one trip only. He 
il chased every grimy one of them to the time- was to have an engine that coulda’t collide with another engine 
‘one that would automatically 
tuuch as stepped in its path. 
that the tra 


ley was concerned, 
Tiailroad couldn't be delayed 
yy superintendent turned sk 
red, it was, to quote Marl 
ut the dirty deal; could have prevented 
, one man did escape. Ee 
lowly apprentice, cleared his grease-slicken 
by refusing to tell what he knew. A funny bird. Marley Iilinding. snow nd fogs to catch the gleam of roadside 
tried to bluff the kid into telling. Ed wouldn't be bluffed: nor signals. All an old hoghead had to do now was to look at the 
would he lie, He looked the superintendent in the eve, said he little Christmas tree lights on the instrument board in front of 
knew something about it, and then asked Marley if he thought him to find out whether the block was clear. 
he was a snitch. By some process of reasoning known only to 
Daniel Marley, the kid's attitude exonerat fevertheless, TONG before the night of the inauguration of the 
when the superintendent returned to his headquarters at men at the test loop had grown weary of liste 
Missouri Junction he went straightway to the roundhouse and Bill's talk of how he was prepared to repair 
with a single shout of warning butted Frink, foreman of the might show up on his engine. He carried the proof with hi 
electrical gang, and his three men into a pit at the test loop. A pair of pliers, some copper wire, cotter keys, assorted nuts and, 
Neatly done, without hardly moving out of his tracks screws, and a small bottle of milk-colored oil for the axle drive. 
‘A peculiar duck, Marley; known wherever railroad construc: to hear Old Bill tell it, was he worried about whatever 
n jobs were being done as a fighter. Anything would rl trivial delays the new equipment might occasion. He could run 
it out he could make up more time than any 
running between Missouri J 


just tripped 
iz caused the air brakes to act. 
wd say what fun it would be to run 
the years he'd spent peering into 


1a shop gang would stoop to humiliate Old Bill Stone on the last 


trip Bill ever would make. 
HAT if Old Bill had become somet 


isance!. Wouldn't he be seventy years old 0 
second? Hadn't he been sliding out of the gangwa; 


So they framed on Old Bill, to give him a chance to use his 

ing of a crab and a great fund of newly acquired electrical knowledge, and to find 
November out how fast he could run. 

of locomo- Vague rumors had come to Marley that Old Bill was to receive 
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in sont admiration ofthe throbbing lacomorive., He watched Od 
Dil and his eeman eu the two pottered around engine number 5019. 


ndhouse 
was at eleven o'clock, 


eal. He stamped down to the ro 
hhanie. Th 


pered with. 
‘thought informed him that he wanted to ride with Oki 
I, and if any engine had been monkeyed with he wanted to 
ride that particular engine. Without making in the 
engine assignment he stamped back to the dispatcher's office 


ARLEY knew only one f 
than the worries of an ordi "That fear was fog. 
Fog, the sinister, winding sheet that settled down without 
‘warning to wrap his railroad in a fold so clammy that no head- 
Tight ever devised could pierce it, 
there had been no other life for Marly j 
his section-foreman days, not less than seven sple 
Tahorers he had wrecke! 
the pilots of sp the train wrecks he 
assisted in piel collisions in fows, 
Samp upon his mind a horor ofthe silent gray plague. As a 
roudmaster, and later as trainmaster, the sound of his telephone 
Hell at night invariably called up the fear of a train wreck in a 
fog. "When he moved up into the superintendent's chair the 
retponsblity for an entire division served to increase his 
solicitude, 

Marley had been around railroads long enough to know how 
futile it was to caution engineers about the hazards of high 
speed in fogs, when the damp, sticky stuff, clinging to signal 
amps, dulled the red lens of danger until the brief glimpse 
from a speeding engine left a man wondering whether the light 
had Den green of red. “And hoping for the fonner, Marky 

jew engineers. Many of them were like Old Bill Stone, the 
Repent "wis Lid poll a spot) tate cot of Se Eantl oe 
night when the fog was so thick it seemed to push against damp 
faces. Marley hadn't forgotten that night, the agony of the six- 
hour ride while standing in the gangway beside Old Bill who 
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pulled the special f 
through fog. TI 


egal of opt Sa Masley 
watched for the signals and " 


few he saw. At régul 


Imtervas he sang out to Bill Stone; "Nother green one, it 
ty miles an hour and fox most of the wa: 
irs before, when Marley was trainmaster. 


nped on his so 
fog, hanging along the river bottoms traversed by h 
that had brought the safety device known as automatic train 
control. In a few minutes the juice would be turned into the 
system and the dangers from fogs and blinding snows would 
be gone forever. 
For twelve months Marley had looked forward to this night 
ncipation, Tt was to have been a kind of 
ight, with specch-making and hand-shaking. But all the 
feeling of celebration now left him in the worry over the rumor 
that the pi wee was headed toward failure, that 
‘gang of heartless mechanics plotted to spoil Old Bill's last r 
arley’s fect thumped to the floor with a clatte 
How's the weather?” he questioned the dispatcher working 
west. 
“Clear and cal 
west of Little Blue.” 


xcept there's a little fog in the bottoms 


(Tie speintendent granted and strode out into the 
‘cross the black train yard he made his way to the round- 
house, where smoking torches told of engines being made ready. 
He saw Old Bill and his fireman pottering around engine 5019, 
but he did not join them. Tnstead, he stood in the shadow of the 
roundhouse in silent admiration of Bill's throbbing locomotive. 
A mighty machine in Marley's eyes: a long cylinderlike tender 
fitted with a kind of vestibule arrangement t jormOUS 
boiler; four high drivers on each side connected with 

of tremendous thickness; a steam chest that appeared to con- 
tain all the power in the world; a locomotive of splendid lines 
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Marley butted the fore 
man ofthe electrical game 
Sod his three men fata 
‘Srery grimy one of there 
‘Over tthe tmekeeper's 
tice ta collect his money” 


‘The 5019 was moving onto a short section of energized track 
now asthe test loop.” Old Bill sat at the throttle. 
Marley saw a green light flash in the eab in front of the 


Frink, the electrical expert, shouted. “Open the 


‘ORKIN’ 0. “AML right, Bill 
there's your little pl s all. yours’ now. 
‘Take her over to the station . Don’t forget 


to keep your axle drive filled with valve oil,” he finished with = 
loud laugh. 

Marley grinned. For a moment his worries let him. He had 
seen the test made; the equipment was in working order. But 
then he saw Frink standing under an arc light watching the 
5010 as she moved majestically away. ‘The expression on the 
\'s face quickly dispelled the notion of security. 

1 can go home, Ed.” he heard Frink call to his helper. 


“Wouldn't have kept you so long but I wanted you to sce she 
tested O. K., in ease any questions are asked.” 

Frink disappeared into the roundhouse. ‘The helper started 
oe ‘the locker room. Marley caught the young fellow at the 


Marley ‘touched his sleeve. “Fetch 


‘Mr. Marley?” Ed 
O19. She's goin’ to A neat 
can make. I'll fetch you back in my ear ia 


‘the mornin’.”” 
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‘The headlight of the train was 
suing cat of tows whe Marcy 
tnd the helper reached the depot. 
‘The long mail train rumbled to a 
stop anid a car inspector uncoupled 
itose and signal lines between en- 
fine tender and mail car. 

Take er away!” he called as he 
seme pi 

i ine was shunt 

toa abort teak and’ the at 
frand and handsome, backed 
{o'take her place. The steel jaws 
tf the automatic couplers meahed 
and closed with sound. 
ld Bil was handling the engine, 
Ain engineer, Old Bill 


SWITCH 


‘The superintendent stood 
apart, observing the move- 
ment. ‘The conductor came 
forward with a handful of 

‘limsies. Old Bill xead 
is orders alouil to the con- 
ductor. the last set of orders 
he would receive. ‘They com- 
pared watches, 

“Well, Bill,” the conductor 
ilanced over his glasses at the 
‘engineer, “T suppose you've 
fot the automatic control eut in?™ 

‘Old Bill snorted. Just like a con- 
ductor to ask a question like that 
‘The automatic control cut itself in. 

“You can, go to bed us won as we 
leave town,” the conductor poked 
the engineer in the ribs. If a 
freight train stalls and gets in our 
way, the automatic hoghead will 
‘make the usual rough stop. 

The mail was ready to start when 
Marley and the helper swung up the 


irom ladder into the 
“How about a litte ree, Till?” Marley grinned, 
Fine. Glad to have you, boss,” he piped. "Who's the boy? 
Ea, ain't it?” 
“Yes, my electrical expert.” Marley announced. “Not that 
Bill Stone needs any assistance when it comes to handlin’ the 


p.” pulled slowly and steadily w 
the throttle: ‘The fet tent fo be operated der the protect 
‘of automatic train control slipped out of the station at Missouri 


fireman off the seathox 
automatic stoker. 


(OTIONING Ed to the fireman's seat, Marley stood sway- 
ing in the gangway at the engineer's side. ‘The deck of the 
big Paci sbecered snd Uneripad under his ets milepost 
fer mil lipped by. The freman swung his strong young 
body between the coal gate and fire box, to stoke a roaring fur= 
nace whose door swung open and shut in response to an auto- 
matic foot pedal. The engine throbbed and barked as she 
attacked a short hill, Old Bill wasn't “beating” the 5019, but 
ihe was using his throttle. 

‘A'single green light upon the instrument board in front of the 
engineer told Marley that the new automatic control was func- 
tioning proper: hat the track ahead was clear. 

ft was then that Marley erossed the gangway and thu 
down beside the helpe as ee 

‘Glancing at the engineer, he esught 


(Continued on paye 15: 
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They’ re Farming the Ocean Now 


Government Achieves Amazing 


‘One 


‘Newfoundland banks schooner, Squeess 
fied ertilaing them. Later they will hatch out nearshore, 


Results Breeding 


axa from cod- 


and Raising Fish Just as Farmers Do Livestock 


JHAT expanse of ocean 
Wyou see from the deck of 
‘a liner is not the wet 
desert it seems, but a 
rolling, meadow, teeming 
with life. It is a meadow that 
covers more than three-fifths of 
the world, everywhere more than 
a thoumnnd et, deep, with a 
green, energy-producing pastur- 
tg for uncounted forms of life; 

very day the newspapers print 
significant things whieh tel 
well informed ve reader 
the day is coming nearer when man mvst 
extend his intelligence to reap a greater 
harvest of food from thisinfinitely greatest 
source of supply. 

Recently a parade of wistful, little 
slanteyed children. from New 
natown marched to the City Hall to 

he attention af welbfed America 
‘other 


believe this wretched state of affairs will 
not be confined to Asia fifty years from 


“TN LESS than forty-five years,” said 
Dr, William Crocker, director of the 
Boyce ‘Thompson Institute for Plant 
Research, not long ago, “we may ex 
to, have 0 anne Pee pe es 
nillion” people in the 
When we have that many people we must 


By BOYDEN SPARKES 


[A bighty mosgnitied view of 
fay shed. hatching from 
Fianerics experts The young 

re Kept sheltered nt 


Unless something is done by science 
before then to widen the margin of safety, 
1 few had crop years in sticcession might 
bbring famine upon us. 

But the ocean can save us, for in its 
depths is hidden a fecundity which will 


some day place all men beyond 
the reach of want. 
“Already the start of ocean farm 
has been made. “You may see 
iy day on the Newfoundland 
ig Banks aboard 
schooners that for generations 
have reaped a harvest of cod by 
‘ancient methods from the waters 
that cover that submerged pla- 
teau. ‘Today the American 
government, watches, there 
to preserve fish “seed ” from 
waste, 


HE process is no more 
Testa inary than that 


plants Hot house, The 
female cod lays her eggs at 
the surface, where they 
float about with only chance 
of coming in contact wit 
the fertilizing milt dis 
charged by the male cod. 
‘As if to make up for this 
negligent scheme of repro- 
duction the female cod casts 


so furiously hunted by other fish that only 
‘a small proportion live to the reproducing 


Bureau of Fisheri ns 
‘they are hauled aboard the schoories» an 
expel their eggs, called roe, and their rilt 
into wooden buckets, where the miracle of 
fertilization occurs. When the exes reat} 
hatching stations ashore they are 
tributed into tidal boxes in which salt 
water, by an ingenious arrangescnt 
syphons, imitates the rise and fall of th 
tides. After the young fish have hatched 
ed the fst few days 
the 


‘Similarly grotesquely flat 
flounders are hatched in 
‘glass jars and freed in the 
shallow waters of our coast 
Millions of these reach ma- 
‘rity and then are caught, 
‘many to appear in restau 
rants as filet of sole. 

‘The annual crop of shad 
hhas long been a product of 
ocean farming mainly 


pendent upon planting 
much like planting cor 
Tn the Susquel River 


‘an artificial island has been 
raised by dredges. to 

vide a suitable hatching 
station. 


ACH year the coastal 
streams are sown with 
fish, called “fry.” 
ibeon transported 
jars, But this 
method seems to have been 
adopted too late to preserve 
thi for each year 
if of the 
ply of this desirable fish 
p om Alaska rivers sal- 
mon eanners were becoming 
80 efficient in seining out 
the fish on thei 
the sea to, the spawning 
ls, that this species, 
faced extermination. 
day, thanks to the Fisheries 


werged canvas box 
to the sea. Horizontal propellers are 
kept revolving in their nurseries, lest they. 
crowd together and eat one another. ‘The 
method is, on the whole, expensive and 
better ways are being sotight, 

Another phase of ocean farming is 
undertaken to increase the anual supp 
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lost. of broken ‘oven 


{ blue crabs, which inhabit the arms of 
wea threaded into our coast line, Here 
too, nning industry was respons 
for the shortage. ‘There is no eg 
im this, for the average female crab is 


r underside with as many 


Clams, oysters and 
planted along 
wwerntuent scientists 


sponges as w 


our eoast—yet th 


realize that they have barely: scratched 
the possibilities of scientific ocean farm 
ing even with all these activitic 


Attempts to increase the kno 
these possibilities are being made to 
by a number of oceanographic exped 


One of the ‘most comprehensive recent 
surveys was a reconnaissance of the Gulf 
of Mexico, Caribbean Sea regi 


ighboring parts of the A\ 


poe gel 


and ‘Ball 


ray ad ofthe Bit 
Sah ‘Challenger expe- 
dition, After him 
came the Am 
| Professor Agassiz, 
| who ‘made millions 
Suto the Calumet 
dnd Heela copper de- 
its before he could 
Tidlge his fancy to 
fo 0 wa, for new 
‘Sentise knowledge 
fo for fish, ‘The late 
Brince of Monaco was 
other great oceano- 
feapher and Srp 
he’ newspaper, pub: 
lier ied at a 
aboard thelaboraton 
yacht on. which ‘We 
hhad spent years of his 
life anda generous 
share of his Tortune. 
Such expeditions are being financed today 
largely by governments, ‘They are gather: 
ings Hibeary of facts’ that will be tn 
valuable when we really begin to farm 
the ocean in a systematic manner 
Palcontologists (Continued on 


What Isan 
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Mysteries of the Patent Office 


Explained—Why Many a Valuable 
Idea Cannot Be Protected and 
How Ignorance May Cost Fortune 


TLES from a garage on a little 
traveled road with a flat tire, 
Miles, also, from the nearest 
filing station, What was he 
todo? 

He had tire patches and cement, but 
phat good were they without a pump? 
Presently a farm boy came along who 
carried a Tittle pump to rent for fifteen 
cents, The problem was solved. and the 
experience had put an idea in the motor. 
ist’s head. Why shouldn't a pump, of 
suitable size and attachment, be fastened 
to the valve of a tire i 


not complied with the requirements for 

applications for patents. H ‘sank. 
ill, the patent had not heen refused: 

perhaps he had better see a lawyer. 


GOHE ti, and found that applying for 
‘& patent is a legal proceeding involv 
ing considerable technique, In the first 
place, he must pay the Government a fee 
of $20, and, in certain circumstances, later 
to be described, more, He must submit a 
formal document requesting a patent, de- 

the invention and distinctly 
claiming the features of it which were 
new, accompanied by drawings conform- 
ing ‘to specific requirements of the 


Patent Office. And. finally. the 
must be accompanied by a sworn state- 
ment from the inventor saying, among 
other things, that he had not publicly 
used his invention, nor offered it for sale, 


a 
‘and a filing 
date and a certificate of filing goes to the 
applicant. ‘The application goes to the 
proper one of some filty-Fi mi 
divisions, which ordinarily takes it up in 
the order in which it was fled. However, 
some applications receiv 
for example. those for 
fare judged to be of peculi 
some branch of the public service. 


(E procedure in the examining di 
ion is by far the most, importai 
is this that determines the 


Wrmle patentabily ef 
‘ales the 

the invention and specifically sets forth 
the claims for it, the examiners may be 


Teftin doubt and so may reject i. 

“The invention fs examived as against, 
among other things wha termed prior 
srt: that in, as against existing objects of 
clan cr Kinds IT 8 was fn ec, water 


the hands of the inventor or of someone 


else, of if it was published—by descrip- 
tion, picture, or otherwise—more than 


two years before the date o 
Pleaton, then i unpaten 

Obviously; the patent office 
cant aways oof thew 
prior instances, and hence they 
are often brought forward in 
subsequent legal proceedings 
to invalidate anted. patents, 
Glaiags that are too broad. are 
occasionally allowed to tnven- 
tions and’ cannot be upheld 
then challenged by previous in- 
Seators. ‘There is ove patent for 
"calculating machine that 


” 


Invention Anyway? 


wakes 797 elaims—so man ight 
seem nothing was left for any other in- 
Ventor of these instruments to patent! 
Fifty to 200 claims are frequently al- 
lowed: but the greater the number, the 
greater the risk of challenge, as is shown 
nd revised edition of Patent 
3k deal 


is pub- 


ocest of obtaining patents, 
th Ils Com- 


lished b 


HERE is one check against the end- 

piling up of claims for inventions 

ant charge of $1. for each 

claim made over twenty, which the #20 
flat fee allows the inventor to make, 

‘Of course, the greater the number of 


it is im proper for 
ariel iF As 


‘other charge equal to the amount paid 
at fist in asensed. If thie second fee is 
not paid within six months, the inventor 
‘or anyone to whom he may have assigned 
his invention may within a year from 
allowance of the first application renew 
his request, for a patent without the 
formality of filing the same papers over 
again. In the meantime, anybody is at 
liberty to use the invented article without 
liability. After the period of one year, 
still another application can be made, but 
this must be a completely new one, as if 
none had ever been fled. 

When the last fee has been duly paid, 
Letters Patent are issued on the fourth 
Tuesday after the first Thursday on or 
following the date of payment. ‘They are 
issued to the inventor's attorney, if he 
hhas one, unless the attorney directs 
otherwise. ‘The attorney has a lien on the 
patent if his fees are not paid. 

We will now (Continued on page 170) 


people, a fertile field, Thou- 
sands of radio listeners 
have been misled in the pur- 
chase of buried antennas purport- 
ing 19. prevent static, bring 
more distant stations, and get rid 
of interference. 

‘The Popular Science Institute 
of Standards hag carflly and 
repeatedly tested various types 
of buried antennas.” Without» 
single exception, they were fou 
to prenanrs worthless, None 
was even as good as the average 
Indoor antena, 

Of course, a buried antenna will 
reduce static, but unfortunately 
‘it will reduce the strength of the 
‘revption even. more than it does 
‘the static. Exactly the same 
Se es eae a 
Pang of a large portion of your 
Pegelar antena ‘vith 
wire cutter, 

Several types of these 
buried antennas are be 
ing sold, ‘The purchaser 
is given an instruction 
aheet that tells him to 
dig a hole and bury the 
cat that accomplishes 


S: NDLERS are finding 
radio, mysterious to most 


the alleged marvelous 
result, placing it a speci 
fied distance under the 
surface, ‘The procedure 
is outlined in great detail 


yy of the view 


ivertisements of these devices. are 
miblished in some of the most  widel 
[town periodicals in the country. 
Poruiar Sctsxce Moxtuty, however, 
busing its action on the reports from our 
Inboratories, has refused to accept them. 
Once a reader answers one of these 
advertisements, he receives a series of 
‘sales letters. ‘The first expands at great 
length on the results claimed to be 
gbtainable with the particular device. 
Prices quoted are usually in the neighbor- 
hood of twelve dollars. 


F ‘THE inquirer fails to respond, 
Trecother tattle ect ferthee Cooling 
the device and offering it at bargain 
rice. ‘Then, with failure to purchase, 
follows letter after letter. each more 
insistent than the last. Lower and lower 
prices are quoted until at last the device 
4s offered for about three dollars, at 
‘which price the manufacturer ean still 
make a fat profit. 

‘A typical buried antenna was being 
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Institute Exposes i 
New Radio Gyps i 


BY ALEXANDER SENAUKE 


examined at the Institute when the 
photograph on this page was taken. It 
consisted of a small can made of thin 
copper and filled with ground charcoal. 
‘To a point just inside the upper edge 


was soldered the end of a twenty-foot 
length of ordinary enameled wire. A 
cheap tin cover completed the outfit, 


A tinsmith would be glad to make such a 
device for a dollar and a half. 

‘This piece of apparatus is nothing more 
nor lest than a ground connection, not 
‘one whit better than an ordinary length 
Of pipe driven into the ground, 

‘And if you want to find out what such 
1 device will do for you in the way of 
improving reception, just disconnect 
your antenna lead-in wire and connect 
‘your ground wire to the antenna binding 
post of the set. You probably won't get 
any static, but you won't get-much 
broadcasting either. 

Other varieties of buried antennas sold 
at fancy prices are filled with different 
kkinds of salt. ‘The idea of the ground 
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is to attract 
moisture and so make the ground 
connection more effective. But 
a ten-cent sack of salt certainly 
should not cost ten dollars! And 
certainly a ground connection is 
worth no such price. 

‘Not all of the so-called buried 
antennas are merely ground con- 
nections, Some of them are made 
up of a can containing a small 
coil of rubber or lead-sheathed 
able. They are as effective in 
bringing in the broadcasting as 
fifty cents worth of rubber insi- 

wire strung along the 
ground, In other words, they 
‘accomplish no worth while results 
whatever. 


TE, forement radio engineer, 
such as Marconi, Armstrong, 
and Fessenden and’ also those 
of the United States Bureau of 
‘Standards, freely admit 
that there known 


elim- 
the only 
cars to 
ing the broad- 
casting stations so power- 
ful that the ratio of i 
nal strength to static 
Will be improved. 
‘You know how little static bothers the 
ion of a powerful local statio 
You have to turn the volume down to a 
ow point to keep the local stations from 
‘blasting your loudspeaker, and under such 
conditions the set is s0 insensitive that 
the static isnot heard a all. OF cours, 
there may be objections to super-power 
broadcasting stations, but such stations 
are, apparently, the only logical answer 
to.the question of static elimination. 

The actual number of feet of wire in 
aan antenna is of no importance. 
counts is how much area is covered by 
the wire and how high the wire is above 
the level of the ground. 


‘OU could, for instance, take a hun- 
Seok kof sateen vie an 
it up in a single piece one hun 
feet long and thirty or forty feet from 
the ground. Such an antenna plus a good 
ground connection would give excellent 
results in most localities. Now if you 
were to take that same amount of wire 
and cut it into two pieces and string them 
parallel, a couple of fect 
same height, you still would have an 
effective antenna. It would not, how- 
‘ever, be as good as the one-hundred-foot 
‘one and, in fact, it would be practically 
no more effective (Continued on page 157) 


inat 


ctober, 1928 POPULAR SCIENCE MONTHLY 


Shall I Buy or Build 


The Answer Depends on You, But 
Here Are the Facts to Guide You 


a Radio? 


By ALFRED P. 


‘OULD you ad- 

vise me to build 

a radio receiver oF to 

buy a regular factory- 
built set?” 

‘To. that question, 


leks deomer, Te Sie altaetior 
‘on the individual. Some men would never 
consider building their own receivers 
Others take no interest in a set unless it 
is a product of their own handiwork. 

As between building and buying. 
Porvtan Scuicr Moxtiny, does not 
cnet ner. Our funetion, as we 
uunderstan 


yortare andece we feu to bly yor 


yy explaining the advantages and disad- 
vantages of each course, 


chanical jobs with 
attempt to build 
the various 
onstrated, and choose the 
res the results you want at 
Be sure, how- 
pproved by the 

cience Institute of Standards. 
f, on the other hand, you take pleasure 
in making things with tools, you prob- 
‘want to build your own radio 


et i year fingers ar sit theme your vali problem la 
Simply solved. See a Fekable dealer ad buy what you ike- 


LANE 


dio building 


tion, whether you buy 
for assemble a set, is 
to decide what results 
are most important. 
Does the fascination 
of bringing in datant 
Stations appeal to you 


most? Or do you put 


tone quality first? 
The tendency to- 
day is to place tone 
‘quality above al else: 


and this seems logical 
‘enough, because the 
thrill of bringing in 
distant stations soon wears off whereas 
realy fine music never loses its charm. 
tis possible to Ret both good distance 
fine ton her a commercially 
i ‘1 home-assembled one 


rer, you insit on the limit of distance 
plus tremendous volume, with the best 
tone quality on local stations. there 
way either to buy or assemble a set with- 
‘Out spending a considerable amount of 
In both results and cost the simple, 
‘one-tube receiver is at the bottom of the 
lst. The receiver using a 
eto 
especially with begi 
such a set it is possible to 
get good headphone reception on the 
local stations and if you 


not particularly selective. 


X DISTRICTS where 
there are many power- 
{ut tations you wil 
considerable trouble 


out interference 
se on neighboring 
‘The next logical 
add an audio amplifier to a 
one-tube set. It will permit 
good loudspeaker reception on 
wy station that can be heard 
clearly on the headphones with 
one tube. 
A three-tube outfit of this 
type is the simplest radio 


with Wools Them yom, 
2 il god rent 


receiver that will gi 
tion, Adding one more tube i 


loudspeaker reee 


areatly 
the al 
The resting four-tube cireui 
tremely popular with home 
blers. Tt is the most practi 
‘man who desires to asse 
tory receiver as economically as possible, 


RY few one, three and four-tube 
receivers are factory-built today be- 
cause in commercial construction a five 
or six-tube set can be built 
cheaply as one of fewer tubes. 
‘There are, of course. kits covering the 
essential parts of the tuningeircuit, leaving 
it optional with the purchaser to complete 
the receiver as he desires. 

‘The question whether you want a bat- 
tery-operated or full electric type radio 
receiver must be decided in favor of the 
hattery-operated type if you have no 110- 
volt electric light current available. 


If current is available and you expect 
to buy a factor re would 
suggest the full electric type. And this 


also applies to a home-assembled 
ng up radio, 
In that case you can start fresh without 
having to bother with eq already 
on hard to operate an olde set. 

Even if you are building a simple 
one-tube radio receiver it can he made 
full electric to the extent of elimi 
the A-hatt 


ube set 


Whethier you bu 
for yourself, we stan y 
solv problems. In writing for i 
formation of advice, be 51 
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Hints for the Beginner in Radio 


Why Choke Coils Are Needed 


A Loudspeaker Cord That You Can Walk On—Adjusting the 
Voltage in Eliminators—A Good Method of Sharp Tuning 


operate a loudspeaker at 


cessary wire. If the radio 
receiver and the loudspeaker are on the 
same side but at different ends of the 


‘same room, the wire can, of course, be run 
along the baschoard, But frequently 
re across the floor 


rrug that wears quite rapi 

1¢ novel loudspeab 
shown in Fig. 2 elimi 7 
‘The two wires are embedded in a flat 
strip of rubber with feathered edges. It 
lies flat on the floor and makes no ap- 
preciable ridge in the rug. 


What Choke Coils Do 
|ARLY types of radio receivers rarely 


included any choke coils in their con~ 
ftruction, Modern sets, both factory- 


built and home-assembied, make con- 
pice 


rents in the radio receiver to keep to 
certain definite paths was not fully ap- 


siderable use of them. 
‘The choke coil is not a new 

apparatus, It 

fore broadcast 


preciated until tone quality came to be 
0 all-important. 

‘Two Kinds of choke coils are used in a 
radio receiver because there are two kinds 
of electric current circulating in its wiring. 
In theradio-trequency end of the receiver, 
that is, from the antenna to the detector 
Aube, the currents are oscillating at tre- 
mendously high frequencies. ‘The eur- 
rents circulating in the wiring between 
the detector tube and the loudspeaker are 
‘at much lower frequencies, so low, in fact, 


| AB C’s of Radio 


SISTANCE units are com- 

‘monly rated by the number 

| iterate caren they wi 

x tein the form 

‘of heat. "While this method of rating 

sia you to igre the ae caren 

carrying capactt resistance, 

woul be better for the radio 

Aimar the manufacturers would 
specify the current-c 

e4 illiarng 


figure and you 
hhave the current in amperes. 


that they become sound when translated 
into air vibrations, 
A relatively small choke coil will serve 
to force radio-frequency current in the 
fh. This path must be provided 
{in the form of a by-pass condenser. If 
the by-pass condenser (another name for a 
plain cond=nser) is not connected in the 
Greuit the current will low right through 
the choke coil but with much reduced 


ing or test 
the wire to,a cl 
current can't flow and if the wire to its 
accompanying by-pass condenser is dis- 
connected the current won't flow except 
very weakly. 

Relatively large choke coils are needed 


coils have heavy laminated iron cores. 


Adjustable High Resistance 


'N BUILDING a B-liminator or a 
J power amplifier unit combined with 3 

nator, there are undoubted ad- 
vantages in having adjustable resistances 
so that the various voltages can be 
changed to suit conditions. However, the 
dificulty in most circuits providing for 
adjustable voltages is that there is nothing 


to prevent the adjustment being carried 
tog far. Us for instance, the proper C bias 
voltage should beforty volts and you acci- 
dentally operated the outfit with the volt- 
‘age much too low, the power tube would 
he ruined in a short time, Similarly, if 
‘you set the B voltage for the first, audio 
Stage a hundred volts or more high, You 
‘might blow the filter condensers and you 
Yrould be sure to shorten the life of the 
tube, 
_ Unless you ean make sure that the ad- 
justments are within a safe range it is 
auch better to rely on fixed resistances. 
fowever, it is possible to obtain voltage 
adjustment within safe limits by the use 
ff the new unit shown in Fig. 1. ‘This unit, 
consists of a series of individually adjust 
table resistances connected in series to 
make up the total resistance required. 
Each of these individual resistances is 80 
devised that the voltage it controls ean be 
shifted only within safe limits, 


How to Tune Sharply 


PRADO fans who are intend in get 
ting the last possible fraction of 
strength out of a distant signal may well 
take a tip from the expert photographer. 
jp lten “the photographer focuses the 
image on the ground glass of hin camera 
he rotates the adjusting knob back and 
forth so that the lens moves first beyond. 
sand inside the point. where the picture ix 
sharp. By making the motion less and 
less each time he finally allows the knob to 
remain at the point of exact focus. In 
tuning your radio receiver, move the ad- 
jjustment back and forth in the same way 
if you want precise tuning. ‘Then when 
you have located the point where the 
broadcasting is as loud as possible, read 
the dial very carefully and note the fig- 
ure on your record of stations. ‘The next 
time you want to listen to that particu 
lar station, you ean tune it at once. 
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Radio Hails the Dynamic Snadfeer 


Powerful Electromagnet Operating Directly on a Moving 
Coil Reproduces Music with Greatly Increased Fidelity 


NOTHER revolutionary change 
in radio 


rs is im- 


dynamic cone threatens to drive out the 
cone. 

‘The cone replaced the horn because it 
reproduced music more faithfully. It 
brought in low notes that were completely 
missing on the ordinary horn and it di 
ot overemplusize certain tones a th 
expense of others—a common fault of al 
small horn speakers, 

‘And if the dynamic cone in turn 
vanquishes the ordinary cone, tone 
quay plus great volume will be the 

ding factor. 

cocitily enough the dynamic 

iker isnot really new, In 
ct, the unit that drives iti one of 
the ‘oldest forms of loudspeaker units: 
thousands of them were sold in the ea 
days of broadcasting. But the 
ities of the dynam ker units. were 
not realized at that time; first, because 
ie hors to which they were attached 
used severe distortion, and, second, 
because the radio sets of that’ day dis- 
torted so badly that, really good tone 
quality was an impossibility anyway. 


‘The theory of the operation of the or- 
dinary ‘cone type loudspeaker ‘unit was 
explained in an article in Porvtan 


Screxce Moxriy for August. As shown 
in that article, the pulsating electric 
‘waves representing the sounds being pro- 
duced in. the broadcasting station are 
translated into actual sound waves by 
the variation in the magnetic pull of 
powerful permanent magnet on a small 
Tron armature that is connected by means 
of a stiff wire to the apex of the cone. 


HE dynamic speaker unit also op. 
erates by electromagnetic attraction. 
But instead of utilizing the pull of a 
permanent magnet on a piece of iron, the 
dynamic speake: vest pret 
‘electromagnet which acts directly on a 
call of wire, ‘The coil i attracted to the 
lectric current flows 
through the winding, although the attrac- 
tion is not nearly so powerful as if the 
coil, had an iron core. 

“This weaker pull explains the need for 
aan electromagnet instead of a permanent 
magnet. Permanent magnets are limited 
in theirpull, whereas the pull, of an electro- 
‘magnet is limited only by the amount of 
electric power you use. ‘The extra pull of 
the electromagnet’ makes up for the 
wink pul ofthe small 

e ig._1 shows the con- 
struction of the dynamic type cone loud- 


By JOHN CARR 


ig. Construction ofthe dy 
fale loudepeaker unit bow 
fmowing col gives better repro 
‘Soction of high sid low oten. 


speaker. Note how the frame is arranged 
30 that the large coil of wire produces an 
intense magnetic field between the center 
pole and the frame close to it. 

‘The small movable coil consists of just 
‘afew turns of wire and is fastened directly 
to the apex of the cone. ‘This small 
squid of cours, be commented droly in 
the plate circuit of the power amplifying 
tube, but it would have such a low ine im. 

that the music or 
very weak. Ao Ses wea 


difficult if not. prac sible to 
make a really gic chines 
her of turns, the problem is solved by 


feeding the power from the amplifying 


tube through a step-down transformer 
which may’ have a step-down ratio of 
twenty or more to one. 

Now why should a, dymamie loud- 
speaker unit made as deseril any 
better than the ordinary balanced arma, 
ture ‘unit that is 80 popular? 
here aro at ent tree resons, 

‘The first is that the movable coil and 
the small cone attached to it ean he made 
sxtromely light o as to vibrate cal at 

audio frequencies and repro- 
fie the high pote nd orcas oh 
maximum fidelity. 

Second, the movable coil ean move a 
considerable distance both in and out 
without changing the relative magnetic 
effect of the electromagnet on the coil. 
‘This means that on deep notes of the 
organ the coil can move back and forth 
through the long vibrations required for 
the low tones. In the iron armature type 
of speaker unit the magnetic effect be- 
comes much more pronounced as the 
armature approaches the pole piece of the 
magnet and distortion results, 


. the electromagnet exerts no 
all.on the movable coll scept 
‘signal currents are flowin, 

“fat means that there fn 


through it. 
need for stiff, heavy springs to hold the 
coil in a definite to the electro- 


armature type. 
or thew reasons the dynamic type 


speaker unit is able to reproduce a 
‘of musical frequencies than the 


because of the great freedom of mo 
ment permitted the coil, it ean reproduce 
music’ or speech at tremendous volume 
err . 
ut WI iynamic type cone wil 

the lowest notes, it cannot put 

the air effectively without. the 
‘a baffle board. When the photo- 
on this page was taken exper. 
the 


He 


them on 
ap 
ments were being conducted, 
Science Institute of Standards 


Pe 
to determine the effect of different sized 
bafle hoards on a standard type of dy- 


ively saris. When the cope vibestot 
at any frequency, it sends out air waves 
from both front’ and back. ‘These air 
waves are exactly opposite in phase: in 
other words, while the cone is producing a 
compression wave from its front surface, 
it is necessarily (Continued on page 163) 

‘The names of the winners of the 
“What Would You Do It You Were 
Gaar of Radio?" contest announced in 
Poruran SCIENCE MONTHLY for July 
appear on page 157. 
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A Play That Made Football Over 


Famous Gridiron Star Explains How the Forward Pass 
Has Given to the Game a New Strategy and Greater Thrills 


By EDWIN B. DOOLEY 


‘The author of this article, a star developed by Jesse Hawley, 
famous Dartmouth coach, is a maker of football history 
and won the honor of All-America quarterback for 1924. 


JHE whistle sounded for the see- 

half with Cornell and Dart. 

mouth deadlocked 14 to 14. 

Fifty thousand fans had howled 

‘themselves into football hysteria 

‘few minutes earlier as Cornell had bat- 

tered its way by sheer power to two 

touchdowns, Molinet, the Cuban fulle 

back, had smashed our line to pieces 
with his catapult phir 

ct the wall. We 


‘Our backs were ‘, 
and, knowing Cor. 
held the ball as 


received the kick-of 
nell’s amazing 3 eld 

Jong as we could before kicking. Once 
again the big Red machine started its 
inexorable drive down the field. A plunge 
here, a thrust there, drove us back again 
and again. 

‘Now a Comell back fumbled and we 
got the ball, Here was our chance. We 
would make the most of it, Against that 
Jeegeroant them: bat emp play 0 


‘Quickly T's ‘anne the Cornel defense, 
Between the backs who were reinforcing 
the line and those guarding against long 


runs and forward 


twenty feet of me, waso.l 
uuhindered for a touch- 


‘Our masters as t 


ae See 
‘shot the ball to. Bjork- 
‘man and our best wingman tallied again, 
‘making our victory 28 to 15. 

‘Without the forward pass on that un- 
forgettable afternoon Cornell would have 
waded through us to brilliant. victory 
at the Polo Grounds and we would not 
have made football history of 1924. For 
pocket inmeesirble power, atl apt 

against 
Cornell's oftiackle, play 
nothing but the forward pass could have 
saved us. 

‘That pass is to football what aviation 
is to warfare. ‘The ts never 
Know jumt when it will tke, and if they 


passes was an Un. 

large wap. A 
that neglected 
jory was the play 
tore T parked tie 
signal. Bob Hall 
halfback, took "1 

‘@ pass from 


atackle, U 
ball whizzing i 
‘outstretched hh 


IRNELL was 
eaught napp 


Not 


‘The suitary water wagon that Leland Stanford, Jr., Uni 


unseen. 


uncertainty is baffling. 
Titi of at erica wut 
year, when, with time fast ebbing, the 
Princeton ‘Tiger seemed the victor over 


ing play at a 
critical moment, but on it, ets 
Each gridiron season witnesses dozens 
of such plays. Last year it gave victories 
to Ohio State over Chicago, to Virginia 
over North Carolina, to the Navy over 
Pennsylvania, Santa Clara beat Stan- 
ford when Charlie Falk shot a twenty- 
yard pass to Kenneth McCormick. 
Illinois beat Northwestern by Stuessy's 
to Jolley of only ten yards. And 
ichigan State beat Kalamazoo on a 
pass of barely five yards. Nothing else 
ould have gained te necesbary yattiage, 
for when a team gets down near its goal 
line, it fights with increased stubborn 
ness. 
But there is no axiom that whenever 
in need of a touchdown it should 
pe wor Gute the contrary. Hundreds of 
forward passes have proved boomerangs 
T remember one a few years ago that 
cost Dartmouth a game. We were within 
striking distance of the Yale "goal, 
and the ie was fighting for all 
it was worth. The defensive Eli hacks 
were playing wide and there was a beau- 
tiful opportunity for a short swift 
down the center of the field. "As I 
been throwing the passes, I thought it 
would he more deceptive to have one 
of the halfbacks throw this one. But 
‘the halfback misunderstood the signal, 


and instead of throwing the ball to 
unguarded area where the right 
fivalted it, he tew i towards the side- 
line where our substitute halfback had 
mistakenly run. The pass was inter- 
cepted by McGonnigle of Yale, who 
‘made a brilliant run to within the shadow 
of our own goal, 

‘That change of fortune acted as an 
pee ‘to the V3 com and in a 
few minutes it s) through us to score 
the winning touchdown. 
rage football fan, the for- 
is one of the best thrills of 
watching a game. But he regards it as 
something of a hit and miss affair that 
a team resorts to occasionally, on a 
chance of gaining some.“ me 
As a matter of fact, it is the most scien- 
tifie part of football. Not only does the 
throwing require skill and science, but 
the planning that precedes an aerial 
att is purely @ scientific lure. 
‘That may sound a bit strange in view of 


‘To the 
ward 


‘on 
which the 
be 


u 
& 


‘What if they fail to gai 
still has the ball and the wale of i 
possession is forty to fifty yards, for 
that is the distance a team can punt 
if driven to that extrem- 

ity. 


coach jump out of his 
shoes when a man fum- 
es the bal. 

‘or football strategy 
the field is usually di- 
vided, as indicated in 
the accompanying dia- 
gram, into five zones of twenty A good quarter 


passing. but 5 a team goes beyond sien ot ta 
Ties a 
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Making Things Fit that Don’t Fit 


Engineers Fight Against 
Odd Sizes in Hardware, 
Film, Masonry, Plumbing, 
China, and Even Bedsheets 


By 
HYATT E. GIBSON 


MAN yelled into the ‘phone: 
This is Fire Chiet of ‘Mill- 
| Send betp quick! Big Bre 

getting away from us. For God's 
sake, send all you gol 

“Sure thing?” shouted beck the fire- 
house official in the neighboring town of 

Orono. “Our engine and truck will be 

with you in twenty minutes. I've shot 

the alarm. "The it 


. "IVs spreading down Main Street. 
te lumber yard caiches the whole 

"Cheer up, Well burn up the roads 
Have a man with a red flag at the hydrant 
‘we'll hook up to.” 

“Orono is coming” was the glad shout 
of panic-stricken citizens, and the sweat- 
ing firemen toiled on with new hope. 


BN Crone might as well have stayed 
at home! Her powerful new engine 
did not throw a drop of water—the Orono 
hose coupling did not, fit the Millville 
Iiydrunt; there was a trifling difference in 
thread or size. Only a change inthe 
wind’s direction and a heavy rain saved 
Millville 


‘The foregoing incident is entirely im- 
aginary, yet it, might have taken place 
anywhere in the United States. As a 


matter of fact, Fall River, Mass., would 
‘have had almost an identical experience 
in its recent disastrous fire when 

ratus was called from neighboring places 
but for the fact that its hydrants had 
been standardized a few weeks previously; 


‘The fat shot “led $5 out of 66 nds of 


while in the Baltimore fire of some years 
ago, several near-by towns rushed their 
apparatus to aid the stricken city and 
were foiled by a lack of fit in hose and 
hydrants. 

While the reader considers a possible 
moral to be drawn from such anecdotes, 


PUFFING BILLY.” Stee 
phenson’ Vocomo= 
he 


x oe the word yet 
ith mo greater. sclent 
esa nd See bre pene 

styles a ve grown 
Inother felda. in this article 
iste out that 
fuctive of 
the nation ts lost in making 
Sodd sizes and mistite. Then he 


whether a concrete remedy or a general 
indictment of civilization’s intelligence, I 
will present the case of John J. Smith, who 


‘up all the odd jobs that have been ws 
for half a year. ‘Then well have ten 
eleven days for a trip into the country 


paving brick: later § more muccumbed. Then rough face, smoot 
‘ace, nnd common brick were cut dows foun 34 be 44 necdlems varieties of each group to #aatinfaciory oe, 


at the hardware str 

went. 

‘What model?" quoth the dealer. 
ip No. & eh? Out of date. Anyhow, I 

t carry it and nobody else does in 

this burg that I know of. And we only: 

sell attachments for our line,” 


ILED on that cleaner, Ella,” said 
John J. at home, “I'l have to write 
he manufacturer. Now I'm going to 
pick up a faucet for the bathroom and a 
few doodads for the car.” 

The simple quest for a faucet that 
would fit consumed almost half a day, 
while that for the ear doodads took two 
days, including time required to 
hear a dealer's eulogy on how practically 
everything in the automotive line wax 

ingeable. Of course, you could 
not expect this and that, you might find 
some articles at a hardware store and for 
‘others the best place for a quick find was 
fan automobile Junkyard. Curtains were 
made to order. A lot of parts were easy 
to substitute by making them smaller or 
larger, bushing, rethreading or whatnot, 
He's a dod-blasted prevaricator!” 
poi to his wile, “I T had 
machine shop and a foundry, maybe yes. 
ke just this wrench business. T have 
sixty-two wrenches—count 'em—and not 
fone that fits the bolts on my carburetor 
soTcan take it off and clean it, Instead of 
three days I'm spending a week 
‘on these fool jobs, Half my 
vacation used up.” 

Everyone must sympathize 
with Mr. Smith, for we are all 
fellow suiferers mid the evils of 

‘ines, unmatchable parts, 
fitless bolts and. jiggers. that 
don't jibe. Ttis a seandal that 
xe Ive not revolted long ago 
against the mean dragon 
‘wasteful diversity, 

However—and thanks be— 
that dragon is on the run. ‘The 
chase of him started several 
decades back, but has become 
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The dragon of waste in odd sses, unmatcbable parts, and files attachments 
bs being billed by intelligent standardaation; but the moaster far fom being eed, fort si 
‘coats the United States some thirty billions of dollare half of allt produces “every Year 


standandization we could have as much — tions and drains all the same, ever 

keen and well organized since the World wealth as our present eight-hour day pro- bound to match. When your b 
War, especially during the last five years. duces. And t E 
‘The leaders in this crusade are the United by a wild Utopian or a naughty red. It the basin cracks, the plumber 
es Department of Commerce, the comes from a sober body of engineers corner will hav 

f Commerce of the United 
the American Engineering 
Committee. “A great host of 
nd footmen battle under t 
id raise cheers at gains € 
Jopping off of two decimals 

1 half-sizes. 


jumps 
statement is not made on the wash basin to reach the ceiling a 


pe 
ing a simpler, bette 
ical refrigerator 
future, Everything will 
from the kind and thickness of 
to the size of box and the details of mec 
aanisin. You will know what you are get 
ting for your money, ‘This will extend 
nationally some of the benefits hitherto 
afforded to readers of this magazine 
sple method. ‘This means through our own Institute of Standards 
Hon dollars wasted every many fronts and so many engagements laboratory. We will then have. a less 
half our annual labor are going on that take a book strenuous task in checking up different 
just to summarize the affair. “A lat could makes and will not find so many outfits 
be written on the offensive If you do not have a 
refrigerator and cling to the old 
ngs, which has taken four style ice hox, you may care to know that 
years to complete. Now all jerest is catered to i" he national 
steam, water, gus. oi ‘Campaign: standard sizes of ice cakes 
fact almost any kind of flow- weights of 25,0, ‘and 150 pounds, 
matter—can be conveyed along with specified dimensions, ha 
been adopted this year. 


‘a mistake to conclude that 
‘practically licked. At this 
ite all improvement, a 

the prod ‘energy of the United 
States is thrown away through lack of 


Tt means th 


“PRvERypopy 
husiastic supporter of 
We are all 

pipe 
a hack saw blade. 


are ordered the user knows 
they will fit and conform to 
all requirements for strength 
and safety. Tn one month 


tasternk stock epece, ad suplea repale 
nd to make a hundred complicate 
ties of the same goods whe 
secve,, For us it i comly 10 p 
Tinresltand pee, Why should we 
Hlbiog? A coumitice is Unus to pay tro dollars for every dolla 
now being formed to stand. le produced under a regime of 
Andie this elds Think what waste?” 

a satisfaction it will be to 
onder Gcture ned bow thet 
ite ot, wth distances be- 
Fen bees for pipe coun 


ss is enormously right and 


issionary 


Let (Continued on poge 168) 
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The riprapping cannot. prevent 
overflowing of the Mississippi 
ad its tributaries, but it ean 
save the levees and the banks 
from being destroyed at flood 
time hy the tremendous pres: 
sure of water and the erosive 
‘action of the torrential currents, 
The riprap consists of gigantic 
mats made of willow trees aud 
wctimes of concrete slabs, 
woven and linked together with 
wire and laid on the banks and 


ovees to protect them against 
ravages of the water. 


‘Towboat moving a feet of barges laden with concrese sabe 
ined together to take stone bans for the Minippl 


Aviation 


TLLION - DOLLAR 
Aw tek il rege 
three years for com 
pletion is the riprapping 

of the lower Missisippi River, 
how well under way’ following 
last spring's devastating floods. 
Tt i the most stupendous en- 
gineering project of the kind, 
this operation is not a 
solution of the flood 

it will tremendously 

‘the “damage that in 
wrought by. the furious ram 
pages of the “Father of Waters. 

1. Who was the first man to fly across 
the English Channel? When was it done? 

2. Which type of craft is the older, 
hheavier-than-air or lighter-than-air? 

8. What country Jeads in air 
development? 

4. How is a parachute opened? 

5. How does the fuel consumption, in 
ries per gallon, of a light airplane con 
pare with the fuel consumption of a light 
automobile? 

6. What is an airway radio beaco 

7. Ts air cooling used on radial 
‘engines onl 

8. Why is economy an important 
factor in aircraft engines? 

9. At what rate do propellers turn in 
normal flight? 

10, Do all airplanes have to be 
Hicensed? 

11, What is « hangar? 
12, What is the name of the first air- 
plane to cross the Atlantic? 
13, What is the American record for 
high speed in an airplane? 
14, How long does it take a normal 
person to learn to fly alone? 
15. What is air? 
16. How does density of air change 
with altitude? 
17. How does air resistance vary with 
speed? 


¥ 
ToS SS ah ome when Ay 
is the subject of comversn= 
lon, as it'ao often in? It-not, 
these questions, prepared for | 
Porouan Serevek Stonrmity by 
Professor Alecander Klemin, | 
Director of the Guggenheim | 


School of Aeronautics at 
New York University, will help 
Jour The answers are'on paue 


18, What is a streamline body? 

19, What is a wind tunnel? 

20, Will a fast airplane of a 
weight require more oF less wing area 
than a slow one of the same weight? 

21, If an airplane has an air speed of 
100 miles per hour heading into a wind of 
twenty miles an hour, what is its ground 
speed? 

22. What is the slipstream? 

23. Ts the chord always the same at 
all points of the wing? 

24. When is an airplane considered 
stable? 

25. What is a tail spin? 


When is an airplane stalled? 
What is a three-point landing? 
Can an airplane fly upside down? 
20, What is a vertical bank? 
31. What is a helicopter? 
What is an amphibian? 
What are the advantages of a 
plane over a monoplane? 
34. What is the empennage of an 
airplane? 

35. What is 
function? 

36, What is the difference between a 
tractor and a 


the rudder and its 


89, What two metals are most used in 
airplane construction? 

40. What are the principal constitu. 
cents of duralumin? 

41. What wood is most used 
planes? 

42, Why is “dope” used on wings? 

43. Why is metal gaining in favor for 
airplane construction? 

44. What is a disadvantage of an 
extremely wide landing gear? 

45, What is an oleo strut? 

46. What is the elevator and its 
funetions? 
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A Magic City from a Swamp 


FROM a vast 41-acre waste of mos- 
quitoinfested New Jersey swamp 


rise a great city 
larger in area th 
A. project recent] 
Regional Plan of Ne tur 
‘on this page calls for streets and sky- 
scrapers, parks and waterways, fying 
fields and residential districts 

site is known as the Hackensack 


and pictured 


Hackensack River 
nd deepened for 


i. 
sr sbout weal 
to taht of Boston 


‘he blac rea og the smal na nds arene 
tite of the mew city of the Hackensack Meadows, 
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ceasing them 


sa 
i: i 


damage. All moving parts are incloved faa, 


Especially suitable for small household ls a new electric clocher 
‘washer that can be used oa the drainbourd of wvini oti ink or bath 
ub, Withtts cord plugged in wall socket rocks geatly 20 


tide through the garments which are placed in 
yin 
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\ fos \ 
}’ Ideas Put 
To Work 


Burglar - Proof Doors, 
Steel Gloves to Guard 
Fingers of Workmen, 
New Life 
Rubber Toothbrushes 


Preservers, 
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Fast Electric Paint Remover 
Sit id pun to provides peracsmartace for 
fepeinting The long. cord ts rom from 


torket. The block, which containe heating 
‘Sement, softens ail the paint so ft cam be 
feadiy scraped of, au at the right, bat 
{EE wool i not Burned foe even scorched 


New Life-Saver 

The impact ww it stiker 
the water opens the pouch 
ot" the “device ilanrated 
Shove and at the left re 
fearing the fata that hold 


Two-Filament Miner's Lamp 
inal 


Steel Safety Glove 


‘This new dove, woven from 
of tee, wee savented 


Sy phosiclen employed by = 
Fecords showed many cot 
ands and agers It pro: 

Sent protection yet 


‘New Car Parking Plan 
metal bridges over street gut | 


Straightener for Golf Clubs 


| 
| | clatter ben eyed hh ae 
| 
| 


‘anes, suc en levtng them le rom down 

[Si'winter, are strapped into the straight 

= trooves of this English invention. Left 

— Sere e time, they are “eure” 
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Unusual Personalities 2 at ie 
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powerful tugs start towing « 50,000-ton 
Boating dock 6,800 miles from 
‘bee for Beith shipe, 


Achievements in Many Forms 


= —_ ——=aae 
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ae 
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Keeping Pace with Science 


AY 


Milk Preserved 
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Radio—Human Body a 


7 


Dynamo 


Of a Million Volts—Tears a Powerful Germicide 


Radio Keeps Milk Sweet 


IHE newest use found for radio is to 


keep milk from so 
Prof. Karl 

Vi Claims to have dis: 

covered a m y which milk, treated 


by radio waves of short length, can be 
kept sweet for from three to fou 
Health authorities in Germany 
testing the process. 

‘The new “radio milk” is produced by 


‘beam of short 
Eh he ti E 

stantly kills al 

mailk to spoil, ‘The milk itself iy not 


Fated by this treatment nor oe i 
acquire a “cooked” taste. 


Do Stars ‘Eat’ Meteors? 


TARS grow; and, like all bt 
things, they need food for fuel 
‘They get their food by. consumi 
imeteors, with which ‘they ‘ollide 
while hurtling through space, 
eect ar fascinating theories 
‘advanced by Dr. Harlow 
versity 
Even our own | 
“swallows” abou 
stars a day. 
‘The sun and other great stars con- 
fume enormous numbers | 
ia how the stars keep from 
how they replenish the energy 
‘expend in radiation, In one 
second, says Dr. Shapley, our sun 
expends 4,000,000 tons of its, sub- 
stance in sending us Tight and heat 
that same second a thousand 
jon meteors drop into Old Sol's 
hungry jaws! 


Shapley, of the Harvard 
‘Observatory. 


Memory Goes to Birth 


He. far back can you remember? 
Are you able to teal happen- 
rees ny, 


ate toh 


hildhood: than is, commonly, supposed. 


Among his subjects he found one man 
who remembered clearly a fire that oc- 
curred when he was only eight months 
‘old, and a woman who recalled what 
happened a few minutes after her birth! 
Another subject subconsciously recalls 50 
vividly a choking fit brought on by fumes 
at the age of two. that the recollection 
now induces suffering from asthma, 

‘Parents who think babies are “too 
young to understand.” warns Hadfield, 
imay cause much suffering to their children 
in later life. Disturbing sights and events 
may linger in their memory to harass 
them in later years. 


Tears a Powerful Germicide 


EAR drops may mean sorrow, but 
chemically they are a blessiy 

‘Tears are composed of a chemical, 
called “lysozyme,” which is probably 


the most powerful germ killer known. 
Frederick Ridley, of the Roval Society of 
Medicine in London, experimenti 
hhnmoan tears, has found thet one tea- 
spoentul of the pure chemical contained 
im them has antiseptic powers 

ee tins s besbel pices ol ally 
water against certain eye bacteria. 

“The same substance, he says, can be 
found in white corpuscles of the blood 
which continually wage war on destruc- 
tive bacteria invading the body. Even 
tually it may be possible to extract the 

wwerful chemical in sufficient quantities 
From animal bodies to place it in general 
use as @ nonpoisonous antiseptic. 


ATEST discoveries, n= 
‘ventions, and theo 
en im the various 
‘lent tet 

Because of their bearing on 

Ssorial seek 


Exoclndge have done for 
Ta ny but what they 
rope and plan to do nent: 


[eealteite ection 
caangeie, il be snlved not 


WY polities, 


turn h the Veliet of experts of the 
American Chemical Society, mecting at 
Northwestern University to consider new 
ways to utilize waste products of the farm. 


Out of the prevent bilion tons of waste 


chemistry has developed man: 
dustries from farm waste. Tt 

‘uses for both cornstalks and cobs, oat and 
cotton hulls, tobacco stalks, peanut shells 


‘swamp grass and various weeds. Artificial 
inert bees eee ed a 
ing lacquer are typical examples. 

‘But, according to Dr. Frank C. Whit 
more, director of the Institute of Chem- 
istry, only a start has been made in aiding 
the farmer to enjoy prosperity by finding 
Yalue for products he now throws away. 

“There needs,” he says, “to be a careful 
study of all substances that can be made 
from the farmer's products.” 


Man a Million-Volt Dynamo 


TE RAY fe that you, as well ax every 
‘other person on earth, are carrying 
‘an enormous electric 
perhaps, holds a million vol 
‘That startling possibility was suggested 
recently by Professor Fernando Sanford, 
of Stanford University after completing 
fa study of the earth's electrical co 


harge. Your body, 


bolt does not kill y 
is that every other object 
cluding rocks, trees, oceans—even’ the 
mass of the earth itself—is electrically 
charged in just the same way. In 
fact, all the members of our solar 
system—sun, and mmodns— 
probably are changed likewise. Tt ix 
‘ax though our solar system were a 
gigantic ds Renerating volt 
ages of which electrical engineers, 
working with the feeble efforts of 
‘man-made dynamos, can have little 
conception. It ix because we our- 
selves are a part of this giga 
electrical system that we have 
perception of the charge 


us. 


Scientific War on Rust 


NG the whole United States 
laboratory, three experts of 
the U.$, Bureau of Standards have 
undertaken a gigantic experiment to 
find the cause and cure of corrosion, 
the most common manifestation of 
which is rust. Corrosion destroys 
some 21,000,000 tons of iron and 
steel each year, probably the greatest 
‘waste industry suffers. 

To study the processes of corrosion 
in different soils, the experimenters 
recently. buried 10,000 specimens of 
various kinds of metal pipe in forty 


cities. Though most of them 
will remain in the ground for four 
Years, some 2,000 pieces already 
have been removed and examined in the 
laboratory. Among valuable facts already 
learned are these: 

“The rate at which metal rusts depends 
largely on the nature of the soil, For 
example, in muck found near New Orleans 
se in yaious tla soils in Ohio and 
about Kansas City, the rate was extreme- 
iy" high. In other places, notably in 
gravelly, sandy loam near Seattle, Wash., 
rust was almost negligible, 

Galvanized steel, heretofore considered 
more resistant to rust than, the bare 
metal, proved less resistant in one ine 
stance, when samples of both were placed 
in the same muck soil. 

Copper and brass withstood the test 
better than any other metals. Lead 
resisted corrosion well, though in a few 
‘cases it hecame deeply pitted. 

‘An important phase of the tests is a 
study of the effects of stray electric eur- 
rents in the ground, such as come from 
power lines, which corrode metal by the 
chemical action known as electrolysis. 

‘Gne of the immediate valuable results 
ville data telling the best type of pipe 
to lay in a given kind of soi 


A Small 
BENCH 


"T IS all right to do model making or 
‘other light work on the kitchen table 
for at a makeshift bench, but sooner 
orlater every amateur mechanic feels 

the need for a real workbench. 

If you have no bench, why not take the 
time right now to make one, and then 
gain back the time over and over again 
through the increased speed with which 
you are able to work? Even the most 
‘cramped attic or spare hall bedroom has 
sufficient vacant space for a small bench. 

ated in Fige ands wl ser ordinary 
trated in Figs. 1 and 5 will serve ordinary 
needs for eabinetwork on a small 
model making, toy building, and house- 

Hay © be cared out by» homiy man 

likely to be carried out by a man 

matenr eabinetmaker. In. addi 
tios, it ean be moved from place to place 

‘as casily as a piece of furniture, 

‘A workbench must be strong and rigid. 
‘The errors of the inexperienced home 
worker in constricting a temporary bench 
‘and the later disappointments from in- 
accurate and unsatisfactory work are too 
comon to be needlessly repented. 
all, it takes nearly as much material and 
time to make a poor bench as a good one: 
the difference 
chiefly in the de- 

ign and the care 
ith which the work 
is done. No really 

rt mechanical 


measurements is 
necesaary, for the 
bench must be 


square 1, 
but this requires 
care rather than 
kill 
"The wood to be 
used depends somewhat upon what your 
Tumber dealer has in stock. It is advis- 
able to tise hardwood for the top pi 
if the bench is not to have excessive 
use, hard pine or even Douglas fir will 
last a long time, All parts except the top 
can, wall be of sats won Sand 8 
perhaps better for the beginner not to 
attempt to make the framework of hand 
‘wood. Your umber dealer will be glad 
to suggest the most economical and serv- 
iceable woods he has on hand for this 
“purpose. 


"OUR order, as you will give it to the 
lumber dealer, ‘will be practically as 
follows: 

‘Douglas fr (or equivalent), clear, $88 (that 
is, surfaced on four sides)—1 pe- 3 by 3 in. by 
WR, for leas: Lpe. 2 by 3 fm. by 16 fk, for 

1 pe. T by 3'in, by 10 ft, for three rude 
for drawers: 2 pes. L by 134 in. hy 12M. (oe 
Dlind-stop) for runs for drawers: 1 pe. 1 by & 
in, by 16. for drawer fronts and backs: I pe, 
Thy 6 in, by 18 ft, for ends and bottom of 
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How to Build One That Will Add Vastly 
to Your Pleasure in Woodworking and 
Model Making —The Lumber and Joints to 
Use —Full Instructions by E. E. ER1cson 


tool recess at the back of the 


the top. 
Terk ceiling, 30 Tin. fy 34 by iy for 
‘ends and back 


. for tool trough 


Pywood, pine or 
by 3 fe, for drawer 

‘The thicknesses and widths mentioned 
are nominal sizes and represeat the sizes 
of the boards before they are dressed at 
the planing mill. When delivered, 1-in. 
boards will be @ scant 34 in. thick, and 
the width wil be about Ya. lea than 
that 


ar, 3 pes. 4 hy 18 in. 
fottams, 


sires are not in stock, purchase a shorter 
Piece of greater wiih from which the 
parts can be ripped. 
hhaniware and. mctal 
fittings should be purchased 


Fig. 1. Planing atthe bench, Note how 
S"Senwer helps Uo wipport the lang’ boar 


at the same tise as the limber. Some of 
these may have to be ordered, and it 
well to allow time for shipment. ‘The fol- 


lowing will be needed: 


tening enc’ 


Eight fasteners for fastening tap to frame, 
‘irawer pulls (wooden ones will do if 


desi 
Vise, Tin, jaws, rapid acting, oF continuous 
“Tench atop, 


HEN the lumber has been deliv. 

VV ere he fest tapout the 
pieces roughly to the length in which they 
will he used. Remember that haste makes 
waste. 


we cutting ist 
by 3 hy sin. 

es hy 3 by 38 

‘al ower front, rail, 3) pes. by 
8 by 30 in. Other front rails #25 pea. 1 by 

Shy 30in, 

op, Ge 1 pe. @ by. 

14 by sin. (probably 
already eut t0 size). 

‘eats for top, 

2 pen Ug by 2 by 20 


Back edge piece for 
sep, pe Baby 2 hy 


Bottom for toa! 
trough, T pest by 8 
by 48 in. “4 

Drawer fronts J 8 
pea thy by 31 in. 

Drawer bas Ua 
pox I by 8 by 90 
(Got 
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Building Modernistic Lamps 


Three Brilliant Designs 
for Lights in the New 
Mode—Cost Is Low, 


and Construction Easy 


By 
HERMAN HJORTH 


AMPS are 
| ica 
ght 


‘desig 
Inups are illustrated, one on this page an 
atthe top of page 194, and anoth 

bottom of page 184, A 

is for a stand 


Blueprint No. 93. This will be sent to any 
reader for 25 cents (see page 102). 


‘The construction of the lamps is very 
simple, in it ap- 
pears to be at first glance. It is also un- 


ferent materials are used. 
‘Taking first the lamp with the sky- 
scraper upright, you will see that the base 
iscomposed of four pieces. ‘These must be 
squared carefully to dimensions. A slight 
bevel is planed on the edges of the three 
thin pieces as shown, before they are 
fastened to the, bottom piece with thi 
ale ad brads driven in 
the leads will be covered hy: the pieces 
above. 
Bore a hole in the center of the base on 
underside large enough for the 3¢in. 
ipe lock nut, In the center of this hole 
Fore another hole iin. in diameter right 
through the ase for the 
‘8 3¢in. hole in the center 
edges of the bottom piece and fit a metal 
‘or composition bushing into it. 
‘The core of the upright is made by nail- 
ing and gluing together two pieces of 
nd two pieces 
4 sel a. square 
deep in the center of the 
top of the base to receive this boxlike up- 
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‘As the magnifcent set back skyscraper dies rom 


59 


Inapid forerunners, so this table lamp difere 


from the veual commonplace, charectrles lamps 1'd in furniture stores, “And tie simply made, 


right. ‘Then prepare the twelve pieces 
that give the sykseraper offset effect, and 
‘glue and nail them in place. 


SCREW the pipes and, ti 
ether as for a 

‘te the poation of the two He 

which must be bored through oppos 

sides of the column to correspo 

height with the fixture " 

Use two 43-degree ball fixture nipples 
with }é-in, brass nipples 34 in. long and 
Fasten them in the holes with lock mt, 
‘wires through and make connections 
at the fixture hickey so that two fixture 
wires can be run through the central pipe 
and out at the base. 

‘The first step in the construction of the 
shade is to glue together two pieces of 4- 
in, plywood, the larger one exactly 16 in. 

juare and thesmaller one 15% in. square. 
difference represents twice the thick- 

frosted glass, which has been 
fas in. but may vary: therefore, bu 
lass before making the shade. 

Net prepare the top three. 
spectively 1834, 10 and 734 in. squ 
lee nod nail Sheen togction. Hore 33g. 
in. hole through the center of the top. On 
the underside chisel a square hole 14 by 2 
by 2 in. deep to fit the top of the upright. 

‘Two of the picces of frosted glass 
should be 7 by 16 i and two the same 
width but shorter in length by twice the 
thickness of the glass, that is, 1534 in. or 
a trifle more or less. 

‘The four metal corners are made of 
sheet brass (or copper) cut with a pair of 
tinner’s snips, filed smooth on the edges, 


and bent into shape, ‘They should he 
fastened to the top so that the glass 
held firmly at the lower side of the 16 


aquare plywood piece. A band of 
‘in, wide is nailed along the edge of this 
fe. It should be given a little inward 
pend at the carers ao that i fits tightly 


the glass. It may be found ad- 

rt a narrow strip of felt be- 
tal band and the glass to 
prevent rattling. 


HEN the shade is placed on the ups 
right, the pipe should project about 

bove the top. A brass cap screwed 
to the pipe holds the shade firmly in place, 

‘The inside of the top of the shade 
should be either painted white or silvered 
to reflect the light downward, A narrow 
band of gold bronze also may be painted 
along the lower edges of the four pieces of 
glass to corsespond with the brass comers 
fand band. ‘The further decoration of 
Tam will depend upon the 

the room. Many suggesti 
schemes and hints on fini 
istic pieces have been given in the pre: 
ceding articles in this series (August. and 
September issues). 

‘The construction of the base and up- 
right of the second table lamp is prac- 
tically the same and needs no further 
comment. Tt is suggested that a parch- 
ment shade be used for this lamp. It 
may be bought ready-made or con- 
structed and decorated by the builder. 
For making such shades there is a new 
transparent material on the market 
that can be (Continued on page 134) 


Capt. E. A. McCann Describes Two Ways of Building 
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A Case for Your Ship Model 


That Will Inclose in Glass and Keep Safe from Dust and 
Accidental Damage the Rigging and Other Fragile Parts 


with much fine detail and deli 

rigging, you will undoubtedly wish 

to place it in a glass case to protect 
it from the ravages of the feather duster, 
the vacuum cleaner, and other imple- 
ments of house clean 


I: ‘YOU have built a small ship model 


once used {0 cover wax 
flowers, clocks, and knick- 
kknacks. ‘These covers. still 
may be obtained, but luckily 
they are not so common aa 
they used to be, Perhaps I 
should not say “iucky,” be- 
‘cause it was usuall 

feats, not, the ass, that 
rneemed objectionable. 

Better than one of these 
‘lasses it a rectangular glass 
‘ease such as you can 
yourself, either with or with- 
ut a wooden frame. A case 


expensive, 
< Urea = ease erp 
a baseboard large enough to 
onze clear of the bow, the 
Siero; nod the yardarsa by 8 
fmergia of @ lo. In each 
arakr 1, froc the wigs, mabe u holo 
rit ‘Thes prepare sone 341, 
Jeae Terps, as shave ia the ccm: 
panying Fie with rabbets on two 
Adjecent sides 49 receive thin picture 
lass, Walnut, is @ good wood to tse, 
Cut, Your pieces of th 
stock for the top frame, mak- 
ing each piece of length to 
come exactly to the outer: 
omer f the fe in which 
S epeghe poate 
Miter each end horizontally 
fos to form a square frame, 
and also miter them vertically, 
to receive the mitered upper 
ends of the uprights as les. 
trated. 


‘UT the uprights long 

enough to extend a full 
inch above the mastheads 
and at the same time project 
‘through the baseboard and 
extend them 1 in. below it. 
‘The lower projecting ends 
serve as small feet for the 


case. 
‘Miter the uprights on the 
two outer sides to fit into the 


‘TOP CONNER COMPLETE 


triangular notches in the upper frame. 
Cut four other strips to lie on the base- 
board; these should have only one rabbet 
for fe ‘and must be notched into the 
uprights, 

feces of wood to fil in the rab- 
bets ts thelags rome where the tp ofthe 
base comes to the lower ends of the feet. 


Have sheets of glass cut to fill in the 
sides, ends, and top, and keep them in 
place with thin battens screwed into the 

‘Set the uprights in the holes thi 
the base and mark thea just unde t 

Tiascboard. ‘Hemove the base 
and bore +4-in, holes throu 
the uprights s0 that when t 
‘are in. position. the 
toes wil will be ay el Be 

n, by: pressing 
tepoeed’ pose nie TS bain 
the bese and the frame can be 
held tightly together—a rigid 
and dustproof construction. 

‘When a case is made without 
any framework, a base is re- 
quired that is at least 1 in, 
larger than the over-all dimen- 
sions of the model and not less 
than 1 in, thick. Cut a rabbet 
right around the base not less 
than 3 in. down from the top; 
the rabbet should be of a depth 


to produce substantially the samme ofect, 
ina neal mol 
rabbeted. like plcturefrrme,secling== 
tnd miter this to fit tightly around the 
base with its top edge level with or a litt 
higher than the top of the base, In thi 
‘way a slot is formed to receive the stand- 
ing sheets of glass. 

Unless you are skilled in 
floss working, take thi 


Jongth of the side walls and 
‘ height to clear the mast- 
is; then two end pieces to 
fit between these; and one 
slicct to eover the other four. 
1 an sued be os 
sonoothy 0 T suggest that 
uit the pigoes a trifle large 
and grind them to the exact 
sive. Neat corners are essen 
tial, Te is advisable to-use 
thin French plate, which is 
‘ker than the glass ordi- 
norily used for os 
The sides and 
the ends, which 
stand upright in 
their slots, should 
have their edges 
neatly cemented 
together, and the 


top piece should 
be cemented to 


ie: floor space, a 
‘case may be made to stand on legs, ‘The 
ower part ean be in the form of a table 
‘or a cabinet and the rt made as 
previously described. if, however, the 
case is to stand against a wall, it may 
hhave wooden sides and back with a glass 
front and top, or even a glass front only. 
the inne of sucha ease, a pale 
srayish sky blue is a good color. 


THE model jst be taken in and out 
wuently, the front m fit 
with sla doors hinged at the side, but 
as center bars then are necessary, this 
onstruction should be avoided in ease 

for exhibition purposes. 
ig damaaal ras esa bs oles, 
prefer the larger and more rugged mod- 
cls without glass cases. ‘They gather a lot 
of dust, to be sure, but dust on them does 
Hoot Sguikg, de it eat make 
imost ise. If wel 
‘models wil stand 
with a feather duster. ‘The best way to 
dustthem, however, iswithalargecamel’s- 
hair or soft paint brush, 
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New Ways to Paint Radiators 


ER remaining for 

‘Changed as an object of often garish and 

eommonplace appearance, the radiator 
ding to the 


Radiator coversto protect walls and cur- 
tains from dust, as well as to beautify the 
tppearance of tie heating cols, have Come 
into common use, sometimes are 
left in the walls for the radiators 0 th 
they ean be wholly or partially com 
tnd in some new houses builtin radiato 
tre provided. In finishing radiators wh 
they are exposed to view color combina- 
tions are helng used to harmonize with the 
freneral decorntive ache 

Tithe pope colors and type 
are chosen itis now possible, 
Favberchies which linve been coe 
engineering societies a 

ve many’ dollars in your coal bills, 

: of finish 


spes of finishes 
ise of 


‘Applying a stile coat with » pong to match 
ced “Tittany Saiahed ‘or motte’ wall, 


retard radiation 


‘as much as fifteen percent, 
~ By refinishing radiators before the fire 


nprove the appearas 


with very little effort and at su 

‘The essential idea is to make the rad 

Tess cons . This is accomplished 
using colors that blend with the back- 


ground. In certain cases, however, a 


trasting color. When a wall of plain color 
constitutes the background, the color: 
be matched with flat wall paint, 

For radiators that_stan« 


front of 


pencil brush, If a good match cam 
obtained in standard shades of wall paint 
for enamel, you can use oil colors, which 
ie in tubes or small cans expecially for 
tinting purposes, to tint a standard s 
until it does match. Your dealer will tell 
ou the proper tinting color to use and by 
experimenting wit ‘quantities you 
cean mix the color you need. 


Stippled, Polychromed, and Flat 
Finishes—Color Schemes—How to 
Use Sprayers—And Simple Hints 
to Increase Heating Efficiency 


By BERTON ELLIOT 


If the wall decoration is wall paper of a 
nounced pattern or paint-stippled oF 
‘two-tone blended effects, the ideal 
treatment for the radiator is stippl 
‘This will harmonise withthe background 
ly. 
first step is to make sure that the 
are In good condition for re 
painting. They must be thoroughly clea 
tnd free from grease and dusts W 


oil, or other rust-inhibitive metal paint, 
Give the radiator two solid covering 


coats of flat wall paint of the desi 


Fat-drying paint of the kind often used for 
‘wala idea! for decorating the radiator coll 


foundation color. The stippling then 
cee a 
‘The simplest method is to apply 1 
color with a sponge eut across the grain 
to 4 inting surface. Pe 
some of the stippl 
‘ora niece of paper, dip the sponge into the 
color, tap it out two or three times on a 
piece of paper to remove the excess paint, 
then pat it straight onto the radiator 
without twisting oF turing, ‘Reload the 
sponge with color and continue the process 
Until the entire surface has been covered. 
When the paint is dry, a second and even 
a third stippling (Continued on page 131 
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Eitehi Lights of 


Device Invented for Refueling 
In the Air—Flying Post Offices 
Will Sort Mail—Record Smashed 
For Barrel Rolls—Safer Plane 
Built—Flyer Can Carry Hangar 


ET WE! 


Y New York and San 
Francisco on the  transcon- 
Uintah air mall” route, the 
int air post. office” will 
shortly be put in service, Post. 

aster General New announces. ‘Postal 

ride with the mail and sort 

‘The new service, which may 


Tater be extended to others ofthe twenty td,the Fett he plan's 
three mail routes now in operation, is Siar aurteted sclng 
made necessary by the increased volume Saimed "tobe etmiate, 


of air mail following the recent reduction 
of rate 

Postal clerks eager to be transferred 
to the air have filed their applicatio 
already; the first was Walter O. 
Tarber, of Olathe, Kansas, mal clerk for 
twenty-two years, who applied for the 
position last November, 


Plane Carries Its Own Hangar 


ia the Pes 


October, 128 


Aero Pro aia 
— 


naga 


Plane Almost Flies Itself 
AWED-OFF sirplan 


of a new type 
fornia Institute 


ing to be 
forward or backward in fight. to, the 


GAR you can carry in your and rail line expected to open in late fall most favorable position 

‘eockpit.and unrolland set up ot early winter, and which will directly for stability at a given speed. ‘The upper 

you land: in Whe latest noveley oe Angeles nd Chicago om a wing ha to allen of balancing 
to be offered flyers. “Tt shebers «plane Passengers wil fy by and’ the tall is used only to steer, In 
one so aed tie ais cas of thee anes 
sence [on working. Whar said almost to fly itself without the pilot 
faites deena the ela se tidcand on landing it can be brought to 


ter rolls into a compact 

ale with it sta 
Collapsible poles, and it 

weighs only 110 pounds. 


First Link Ready 
In Air-Rail Line 


‘THIS issue goes to press, 
the first air-rail passenger 


A 


service in the United States is 
scheduled to commence, ac- 
cording to Col. Paul Hender- 
son, Vice-President and General 


ited and drops 
them at the twin cities of Min- 
nesota three and a half hours 
later. Returning planes con 
nect at Chicago with the 
Broadway Limited to New 
York. 

Connections are made at 
Minneapolis-St. Paul with 
trains of the Northern Pacific, 
the Great Northern, and the 

‘Milwaukee, and St 
silroads. Tickets pro- 


stop 
for landing. 


Barrel Roll Record Smashed 


like a corkserew through 
ir, ‘Thursder Johnson, of St. 
Paul, spun eighty times in the evolution 
known as the barrel roll the other day 
to set a world's record. Previously 
twenty-six had been the record for this 
stunt, called the most sickening known 
to aviation, in which the plane continues 
its forward motion while spinning like « 


Propellers Made of Cotton 


Cum doth and canvas, impreg- 
Sree oe 
nkehamees oT 
In efforts to develop a nonbreakable 
See 
peaah eggeeg ic 
nye a agg 
placed in layers until the thickness de- 
sired was obtained, and then molded 
into blocks under tremendous pressure 
and heat. From these woodlike blocks 
iy 
ah 
stoners 


+ fet, making it 
fields. . 
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‘rongeat and most powerful fying yacht ever but 
‘Danenget carving eapacty of twelve. 
‘alton to pasengers, baggage nod ample provisions can be carried 


‘Serew of five and 


Planes for Sale—$695 Up 


‘ARIETY in plenty awaits the pros- 
pective airplane purchaser, according 
xy of eighty-nine types of 

ial and private planes made by 
sixty-one manufacturers. For a sum that 
varies from 8695 to 860,000, itis possible 
to buy a plane with a eapacity of from one 
to fourteen occupants. ‘Thirty-three types 
are supplied with wheel brakes as stand- 
ard nd forty-seven, models 
wired for lights, for 


fyi 


‘Two tiny one-man flivver airplanes, 


ighing but 200 and #75 pounds respec 


Chines commen, ing 6 eine pond ot 
ree fect, is powered with a 
airplane motor, 

ve miles an hour, and 

sells for 8605, ‘The other, a biplane pro- 
has a wing 

ly twenty feet, uses a twent 

iwe-horsepower motor 

cruising speed of seven! 

hour, and costs 81,165, 


CrawlsUnder Speeding Plane 


INCE there was a joke about a scared 

darky automobile mechanie who de- 
lined to Ay for fear he might have to 
“get out and get under” to repair his 
machine in the air. Now 
that remarkable feat has 
been performed Paul 
Charles, airplane pilot of 
Gettysburg. 

Flving with a, friend, 
Charles heard thumping 
sounds on the fuselage and, 
Koking ut, sew Bis dam 

ing gear flapping 
Tose. Since he knew he 
could not land safely, ue 
cireled over the Getty 
Stirport and attracted. the 


motorcycle or sm 


attention of another pi- 
lot, who flew aloft to 
drop hima rope. Then, 
with the friend at the 
controls, Charles 
crawled five times be- 
neath the foceae of 
plane, re- 

paired the lending gear 
with apieceof rope, and 
returned to his cockpit 
a perfect three- 


Air Mail Letter 
Circles Earth 
NAIR letter that 


‘traveled around 
the globe to its starting 


is said 
fer, Oshorne "B. Bond 
of 


w York City, to 
cond 


mailed and Seattle, and 
between Basrah “and 
was by airplane. 

‘occurred when the 
liner Empress of Canada, carrying 
the letter westward across the Pacific, 
rammed a Japanese freighter and was lai 
up for repairs. Nevertheless, the lette 
readdressed at each stopping place and 


ReliabilityTour, 6,300 Miles, 
Is Completed by 24 Planes 


IKE a covey of birds returning home 
to roost, twenty-four of the twent 
airplanes that started the 1928 reli- 
ability tour for the Edsel Ford trophy re- 
tured to Detroit the other day, after an 
unparalleled record of motor efficiency 
and maintained schedule, A thirty-two- 
Jeg course had taken them over a route of 

6,300 miles, twice over the Roc 

states: with the 

the rel ‘ollins, of Detroit, 

Army Air Corps scout plan 

had dropped out early. 
John P. Wood, of Wausau, Wis 


‘on a basis of points scored for effcien 
each leg, Nine women were among the 
five persona who made the tours 
Mrs. Phoebe F. Onulie, only woman pilot, 
flew alone in her tiny Monocoupe over 
Western mountain ranges and deserts, 


Navy Bids All Officers Fly 


vy believes that an officer who 
« to fly is a better officer, 


Ting: Ladependentiy.” "Theos qualited 
naval aviators, pilots, or observers. have 
recently been ‘promoted to the rank of 
rear admiral, 


bearing the postmarks 
N 


‘With a landing field and « launching catapult for a 
‘Sitolane on is after deck, the palatial liner He 
‘Frames han been equipped to speed til between 

tots within nesting 


New York nnd Havre when’ 
Giatance of the ports, 


Som of ita pracieniey. The plane may aaa ery 
2 imited umber of poasengers, Deedes the mail 


sg eect st a min 
Sistecar teeters 
peat oe erat 
See Ee eee a cae 
fears hee 
Soreness 
ee cere as 
Bot ooo ee 

PSE See 


‘esl in, denving 
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Big Mail Carrying Torpedoes 
Would Go 225 Miles Hourly 
GTREAMLINED mail-carrying tor- 


Movie Camera Harnessed to Dancing Couple 


ite that such n 
- could attain their maximum speed 
in sixty seconds. A third rail is designed 
to hold the wheels on the track and to 
supply current to the eight-horsepower 
electric motor within. The track, sus. 

nied by piano wires. is to stretch across 
The: countzyside much ax igh tension 
cables do at present. For distances of 250 
miles or less, the engineers declare, such 
torpedoes could transport sixty-six tons 
of letters a day, the speeding shuttles be- 
ing sent away at forty-second intervals, 

ch bearing a cargo of sixty pounds of 


no flashlight is at hand, 

trouble Het is easi proved Se nid 

weanoall pl about a cup: 

ia of gaso mite, It will 

Coal Dyed Pink and Blue" fiteen or twenty minutes. 

IAT color coal will 
arn this winter? 


Blue ‘coal is the novelty 
introduced 


‘and tripod are mou 
movable platform, drawn 
floor by a harness that encire 
dancers, ‘Thus the coupler 
clearly focused 
fields of 

of course, 


% ne barra ” Police Forts 
HEELBARROW forts” 


latest ine dive to. make it 
London policemen have j re attractive. ‘The dye 
idea. Pull Fength bullet ‘oly three or four 


below, om 


nted, as sho 


whenever a gang of thugs 
at bay, ‘They each afford protection for 
‘two policemen, at the same time enabling ng dye that will 
thein to see ahead and to fire at different color its coal a 

tangles. These wheeled 

shields can move rap- 
idly about and in fol- 
owing dangerous quar- 
Fy can pass, if neces- 
sary, through narrow 


"Nerve Center” of Air Traffic 


ME “nerve center” 


s get their 
and other matters impor- 
t to their safety is shown in the photo- 


places or up stairways, graph above, From a station on. the 
twelfth for of the Department of Cone 
, merce Building in Washington, D. 
f fontioy the information is trausmitted by tele 
sph, as seen in the picture, to the power- 
Inswered Rivington Naval radio’ broadeasting 


station. 
‘This phase of aviation has progressed 
more rapidly in Europe than in America. 
‘The control officer at the Croydon Air- 
Pert, ouside of London, for ‘example 
in constant touch with every ait 
liner flying from, or to, his port. He 
talks with cach pilot every ten minutes, 
gets his exact location, knows when he 
reaches his destination and, in the event 
of a forced landing, gets the exact position 
‘and immediately dispatches a relief plane 
to the spot. In preaviation days Croy- 
don, now one of the finest airports in 
Europe, was just a cow pasture. 


Tis poor thas, 


field and to. suppl 
Beaies and. sikireses 
of manufacturers of 
articles described in 
its columns. Inclose 


ypedself-addremed 
envelope for the reply 
and write to Informa- 
tion Department, 
Popuuar Science, 


Print Your Own Electric Sign 


"OU can write in electric lights with » 
javel changeable electric sign. By 
fitting the lamp sockets into perforation 

in a vulcanized panel, anyone can spell 
‘out messages without having had an 

previous experience in hand lettering. 
‘The new display panel is recommended 
by its makers for use in stores*to mark 
different counters and to announce special 
bargains, as well as for other purposes 
where an illuminated sign is desirable. 


Taming Waves to Save Beach 


At, sons the AUlantic cout of New 
Jersey, ocean waves have been tear- 
ing away the beach for years, Authorities 
fof  popiilar seaside resorts. have taken 
‘counsel, and now, at Allenhurst, N. J 
they are installing a unique sort of brea} 
waver—an offshore 
ig water with 
rs bbles, through a syxten 
devised by Philip Brasher, Princeto 
N. Ju, engineer 
‘Out from the shore runs the pipe. to 
turn at right angles several hundred yards 
fron the water'sedge and run parallel to it 
Perforations along the pipe loose the air 
bubbles, compressed by a shore pumping 
1 Which break-up. the 
"Allenhurst has obtained from th 
rey Board of Con 
opriation of $20,000, 
ce proves successtu 
lations, notably on_ th 


have quietes 


damage 


Speed in Phone Information 


1D you ever wonder how “Informa 

tion” found the telephone number 
you requested in those few seconds before 
her reply? The photograph at the right 
shows how it’s done at Cleveland's new 
information bureau, where’ the names, 
audreswes, and. telephone numbers of 
thousands of subscribers, 


in differ- 


ator, gi 
When subscribers change their addresses 


tan have the new data in the files within a 
few minutes through an attachment for a 
typewriter that cuts a thin aluminum 
stencil from which the new cards are 
printed in any number that is wished, 
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Attention, Inventors! Here's 
What the World Is Crying For 


new annual edition of “What's 
Wanted,” an English hook suggesting 
needed inventions, has just teen pub- 
ished by the Institute of Pateutecs, 
Among the new wants it lists are 
A pene that makes a mark as black as 


An indicator to denote when 
hot enough to use without se 
Tak that dries at once and will no 
A device to consume or absorb stale 
tobaceo smoke in a room. 
device to alter the 
sinks to fit the 
height of the user. 

‘A collapsible um- 
brella to fit in the 
pocket, 

‘A device to. pro- 
tect pedestrians from 
being splashed by 

‘motor cars, 


ight of tables 


‘A vacuum cleaner 
to take up leaves a 
rubbish from parks 
and gardens. 

A magazine ham- 
yer that automatically supplies a new 
ail after one is driven in, 

‘A chemical process for rendering paper 
documents and bank notes fireproof. 

A system to convert sound into energy 

Rubberized fabric for heels, toes and 
soles of toc 

N contri 


will operate 
Tus seats that will give 
cate when the journey 

A device to record te 

anatically when there is no one to 
receive them, 

At the home of Porviar Sen 
. 230 Fourth Avenue, 3 
York City, a similar book has been com- 
piled from the many suggestions sent to 
the editor. Any reader is always wel- 
come to 0 


ty 


the awner of this device. When not in 
the coat folds up and forms the 
covering of the bag. When the 
coat is donned, the bag hangs down the 
‘on the inside, where it's kept dry. 

IE comes ina ute of color ad ie 
is. shown 


ordi- 


made 
by pouring one ounce 
of nitric acid, slowly 
into twelve ounces of 
soft water. Don 
verse this; for 
is destructive t 

skin and elothing and 
ray aafely be handed 

this way, to 


only 
avoid boiling and spat- 


tering. Never pour 
‘Apply. the solution’ 
with a brush, carefully 
rising octet ith 
woodwork. Wash 


The same mixture 
efficiently cleans the 
handles of cutle 
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Merry-Go-Round Storage Plan for Motor Cars 


‘These sotating platform 


Joseph D. Bell, of San Fran 
iseo, to conserve storage 
mee in small garages 


Iso makes it easy 


‘electric button. In park- 
it; the ear is driven on a vacant space 
and whirled to the back of the by 
the button control; to regain it, all 

‘owner revolve the series of 


ce saved, but no 


‘man to appear. 


Explorer's Sea-Going Auto 


streams 
the equipment of an 
expedition sent to study" the Aleut 
Islands. ‘These islands, extending 1200 
miles into the Pacific from the coast of 
Alaska, contain active voleanoes about 
which iittle is known. ‘The leader of the 
expedition, Dr. Thomas A. Jaggar, has 


been voleanologist for the U.S. Weather 
Bureau for a number of years. ‘The 
amphibian automobile, which runs along 


the ground on a regular four-wheel 


chassis, through the water with 
ight oF nine people in its boat-shaped 
body. Below, car is seen entering water. 


Rite reestates 
the wend and the 


Odd Mineral Masked as Coal 


NE of the oddest minerals in the 
orld is Gilsonite, a brilliant black 
asphaltic substance found only in U 
that is in demand all over the world for 
in manufacturing paint, varnish, ink, 
nd telephone snout 

Tt was discovered in 1862; but it was 
not successfully marketed until 1908, when 
the rich Black Dragon vein in the Uintah 
Basin was connected with the outside 
world by a railroad which has to wind 
twenty-four miles over the mountains and 
climb to an elevation of 8,437 feet in order 
to reach a point that is only six miles 
distant by alr line. 

Barly settlers thought Gilsonite a new 
variety of coal. When it burned, how- 
ever, it gave off dense black smoke with a 
peculiar odor. Instead of being reduced 
to ashes, the material melted and drew 
out into tarlike threads 

‘he mineral is exceedingly brite and 
mining is made usy t by the clouds 
of chotolate-colored dust that rise when 
‘operations begin. ‘This dust softens under 

the heat of the body 
and penetrates the skin, 
Water will not remove 
nd the miners ha 
to resort to heavy oils, 
alcohol, or turpentine 
to get relief. 

‘The name of the 
mineral came fro: 
Samuel H. Gilson, 
pioneer who spen| 
many years secking a 
market for the strange 
substance, which Bo 
portant a role in the 
manufacturing world. 
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Boat Run by Air Propeller 
Works on Plane’s Principle 


‘TINY motor boat run by an electric 
fan—or what appears t 
first sight—has appeared. i 
The Canadian Scopus it ts 
‘n surprising speed. ‘The propeller, 
uted on the rear, is inclosed to 
nt injury to passengers and lest cloth 
ite whirling blades 


nounted on the top of the 
propeller guard, as seen ‘he photograph 
Avhandle attach to the side of 


to regulate the speed of the motor. 
‘The propeller is mounted of 
bearing so it ean be swung f 
side to side to steer the craft. Evi- 
ently the small size of this 
device has in no way detracted 
from its efficiency 


Helium for Everyone 


OR the first time. heliuw gas, 

used instead of inflammable 
inydrogen gas to float balloons and 
dirigibles, has been placed on the 
‘open market, Formerly the 
erument controlled 
lusively”from its plant at For. 
Worth, ‘Texas; but with the opening of 
sew plant to extract heli fo 


oderate cost ix now 
assured not only for the War 
Departments, but for the whole country 
enerally. 

‘The new field wil 


also for such industrial pi 
treatment of eaisson di 
and filing radio tubes and glow lamps. 


How Much Do You Know 
‘of the World You Live In? 
‘Test your knowledge with 
these 
dreds asked by 
Correct answers are on page 
Wel. 
1, Where were seashells sed 


2 
x 


omads? 

‘do natives regu= 

ly cook their food. in 

hot springs? 

4. On what island are hus 
forbidden either 


the wreatest 
Giamwond “ines nthe 
warki? 

river has the deep- 
ext canyon? | 
7. How are leebergs formed? 


bee eet 
9»: Fett te gna te | 


‘on the American con! 
i nent? | 
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World-Wide Huntfor Radium 
Planned by Carnegie Expert 


‘ORLD-WIDE search for new 
sources of radium, probably’ the 
world's costliest substance, is to be made 
hy Dr. Charles 8. Piggot, of the Geo- 
physical Laboratory of the Carnegie Tn 
stitution at Washington, D. C.. he re 
cently told the Washington Academy: of 
Science. ‘Not long ago Dr. Piggot de- 
tected the presence of the rare ray-pro- 
ducing metal inthe granite ofS 
Mountain, Georgia, although 
quantities to pay for its extract 
‘AL present large part of the world’s 
suppl occurs in the carvotite or mined 
in Colorado; it has been augmented in 
recent years by the discovery of addi 


tional “deposits in Europe and Asia, 
notably in Turkestan, ‘There is still 
the whole world, however, less than four 


‘ounces of the precious substance al 
mined, 


Tools Shape Workers’ Hands 


NHLA'T the shape of the bones in 
‘Tine enr ey ueeee 


c 
fictional detective. fe 
Sherlock Holmes. | Uni 

x perts found, 


the shape of a work- 
iors revealed that 


used a pla 
wood worki . 
it ix hoped. to 
it data to detect 
\¥. man's occupation by his 
physical characteristics. 
an end would have at least one 
practical use; it might assist in 
the design of new tools better 

to the original shape 


Know Your Car 


‘OUR. car is most likely to 
skid on wet pavements 
after the rain has started. 


to form a slippery film 
heavy downpour washes 
‘The most dangerousof ull 
is the front-wheel skid, 
but, fortunately, this does not 
hppen very oft 
danger of ‘a rear-wheel 
skid is greatly decreased if the 
Power is shut off and the car 
| allowed to coust over the wet 
spot. If you find yourself ap- 
proaching a wet spot, parti 
Tey om scorn ta roa aa 
wat’ may result in a skid, 
apply the brake vigorously be- 
fore you reach the spot and the 
| take’ your foot off the brake 


pedal ‘while you coast over the 
Sangerous area. If the car 
starts to skid, immediately turn 
the front wheels to head in the 
| direction of the skid. 
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Device Lets Driver See High Traffic Lights 


IS device was de- 

veloped by a Cleve 
land for the 
benefit of motorists who 


have to squirm about 
and crane their necks to 
see overhead traffic 
fights. 
small 


to the windshield 
in front of the driver. 
This deflects the light 
rays at the exact angle 
necessary to enable the 
driver to see the reflected 
trafic signal without 
twisting himself into an 
awkward position. An 
optical expert made the 
lens to deflect rays as 


New Jack Saves Work for Motorist 


ME automobil tead of the driver 

does the work in using this new jack, 
consisting of a runway and a 3 
ale, Atel arm from the aay ott 
the supporting tal tion to receive 
the sxe, when te cop is ram up ood 
lowered to the table. "To lower the car 
to the ground again, all that fv necessary 
is to give a sharp jerk on the chain at- 
tached to the trip, which collapses the 
porting table 

THis sabl the pew jock will not tip over 
om soft or slanting roads. folds into a 
‘ompact box to 8 under the seat cushions 
of the automolile. 


Camera Catches Church Thief 
WHEN, Charles Callan, acu 

robbing the poor box of a New York 
chureh not long ago, 
he was confronted 
that had eaught 
vermbered. then, a flash of light near 
the church's altar rail that had startled 


hin 


ngraph's evidence. 
TThis was the first actual test of a new 
type of detective camera. that takes a 
flashlight picture of an intruder, also 
ringing 

ventor had installed it in the 
shure after repented dere 
dations on the. poor box. 
Stveral_ other installations 
hhad been made in New York, 
including the booths at the 
centrance of the Holland tuh 

camera was the first 


sidering its extensive se. 


Chairs Ventilate 
This Auditorium 


FRESH et brountt up 
through the legs of chairs 
into the auditorium of the 
Congressional 
Washington, in a new ventilating #5 
Additional air to keep the millions of 
books free from brittleness or m 
odors is: washed wi 

clean and humidity 
the shelves, 


and blown through, 


New Quick-Drying Varnish 
NEW varnish that dries thoroughly 
in four hours after it has heen applied 

caubles house painters others to ply 


two coats in a single working day. 
tw 


merly a single coat req} ‘iy-foue 


hours to harden proper! 
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WO Los Angeles boys, Oliver 
‘and Ralph E, Olson, 
organized 


lots” try 
glistening ‘as they come 
from the fact killed hands 
adjust that pur- 


of ped and dl 
above shows 


utomaton, 
‘several parks 
sspaper, says 
versa paper after 
1 in the slot 


Botanist Hunts Mate for Trees 


STRANGE story of the near extine- 
tion of a tree and its later revival is 
told by Dr. Edgar T. Wherry, of the U. 


Si Departioent of Agriculture, who is 
tearellug for mate for it in onder to 
write the last chapter of its history. 

As long ago as 1765, John. Bartras 
carly American botanist, discovered. 


‘Only one survived 

irgia trees disappeared, 
the last fifty years botanists have 
found no trace of them or of what 
happened to them. Only cuttings taken 
from the lone survivor by florists per- 4 machine that gives you a paper for « coin 
petuated the species: all the Franklinia {athe slot and thes ayn, "Thank pox.” 


- Boys Run a Miniature Plane Factory 


sxactly reproduce 
the characteristics of machines flown 


perhaps: 
growing wild in some odd spot, that he 
can mate with the cultivated variety to 
breed new hybrids 


Machine Counts Phone Calls 
ING balls of ate 


laborio 
calcu 
telephone call 


routing that 
new telephone 
that the 

was devised. 
balls, about the size 
lc hall hearings, each represent an 
ephone ‘call c 
¢ from a plate i 
‘of small holes arranged like t 
game of bean bag. 
represents a different type of phone eall, 
and balls bounce into one oF 


counting the balls that ‘have fallen 
through each hole, a speedy analy 
expected telephone traffic is mad 
replaces tedious computations. 
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Army Demonstrates a New 
Gas Mask for War Horses 


UDDY, an Army horse stationed at 

Governor's Island, New York, is 
shown wearing the latest mask designed 
to protect war horses and mules during 
gas attacks, ‘The bag of the mask fits 
tightly over the nostrils of the animal and 
is held in place hy straps buckled over its 
head, Buddy demonstrated the effec 
ness ofthe new protection recently when 

earried Sergeant Joseph Levin, of the 
Chemical Warfare Service. through a 
deadly screen of poison gas 
sulfering ill effects. Levin is seen wearing 
the newest equipment developed by Army 
experts to protect soldiers. 


Machine Makes Plant Movies 


IIE strange 

combination eight-day ¢ 
powerful mi ind moving picture 
camera. Set it and leave it alone for eight 
days and then you can take out a film 
that shows the development of a flower! 
Besides filming the growth of plants, the 
new machine is expected to catch the life 
history of germs and even to show on a 
‘of film the development of achicken 
within the ex. 

‘The apparatus is the invention of Carl 

Clarke, a, mestical illustrator at the 
ersity. of Maryland, who is seen 
ting his machine, A strong light 

of the sub 
the 


pictures at a rate governed by the electric 
clock, Much of the drudgery which 
attended the filming of slowly developing 
‘objects is expected to be eli 


Beating Heart Is Filmed 


HEN a heart beats, contractions 
ip over it i 
from top to bottom. This was shown in 
slow motion pictures recently n 

the heartbeats of 

by Dr. Le B. Are} 
at Northwester 
School, Chicago. ‘The pictures were first 
run at the normal rate of beating and 
then slowed down so that students could 
observe the successive stages of each pul- 
sation of the heart, 


The Sun's Flames Measured 


LAMES leap outward from the sur- 
face of the sun at a rate of 20,000 
‘miles a minute and sometimes reach a 
height of half « million miles, according to 
Dr. Ferdinand Ellerman, of Mt. Wilson 
Observatory, in California. When these 


ipse. early astronomers were 
divided as to whether they belonged 
to the sun or the moon. In 1868, Sic 
J.N. Lockyer, English astronomer, 
found he could observe them by a 
spectroscope without waiting for an 
eclipse and proved that they issued 
from the sun. It was while studying. 
these tongues of flame that he be- 
came convinced of the existence of 
helium, the gas now used to lift Navy 
dirigibles, including the Lor Angeles. 
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[Neht day motion picture of 4 growing Plame 


To Cross Ocean in 50 Hours 
2.400-HORSEPOWER speed boat 


Titore ‘Bugatil in hi sulomo 
tat Molsheim, Alsace. 

The 113-foot craft, a model of which is 
scen below, will have six forward and two 
reverse motors and will be capable of a 
‘maximum speed of eighty-seven miles an 
hour. In rough weather it can be navi- 
gated with all hands below deck. At 
‘such times a special ventilation tube sys- 
tem devised by the il 
‘operation, supply 


o 


Inventor Claims a $25 
Home Talking Film Ousfit 


EW bits of comment gleaned from the 
uss the latest aspect 
of “talking movies,” whose ‘Unreat to 
invade a field long reserved for the silen 
drama was described Iast-month i 


are possibility freq 
Californiainventorclaimsa home" talkic-” 
making outfit used with a phonograph 
that can be made for 825, resembling the 
old-time synchroscope first tried commer- 
cially asa maker of sound pictures. Non 
inflammable films of treated paper 


of its perfect acoustic properties, 


Color Device Grades Cotton 


SENSITIVE new colorimeter, de- 
£A vised by Dorothy Nickerson, of the 
1. S. Department of Agriculture, 
tantly grades hay, cotton, and ot 
materials according to their color 
the necessity. of more 
mplicated tests. The field of the eye 
piece of the instrument has two halves. 
‘One gives the color of the material be 
ined. In the other a color chart 
whirled until the matching shade is 
reached. 


Strange Facts About Sleep 


EN behave like vegetables for a 

third of their lives, according to 
Dr. IL. M. Johnson, paychologist at the 
University of Pittsburgh. When men are 
asleep, he says, they do nothis 


sleep on an average once every thirt 
and a half 1 


Plates Fitted to Your Car 


(0 LONGER is it necessary to muti 

late license plates to make them fit 

the brackets on your ear, accordi 

Ray M. Hudson, of the Department of 
‘Commerce's commercial standards 

sion. Plates in every state now conform 

to standard bracket slots proposed by 

Engines. 


Auto Bumpers Standardized 


RECENT survey at Washington, 
D.C. reportedinabulletinof theU.S. 
Bureau of Standards showed that 
locked bumpers were a more serious 
cause of traffic tie-ups than any other 
Single trouble: and the first step to- 
remedy hasbeen taken withthe 
rm code for motor 
‘coaches providing for a standard 
bumper height so that in the event of 
minor, colision the bumpers wil 
meet face to face. 


0 
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Water Jets May Drive Ships Through Ocean 


OCEAN ner without propellers 
‘or rudders, pumped through the 
water at th ‘of 100 miles. aa 


hour, are the plan of Virgil C. Auder- 
San Francisco, Aterson, 


neh pistons with a six. 
working in eylindrical 
pipes, drawing in water and expelling it 
under high pressure from the rear, would 
drive the vessel across the Atlantic in less 
than three days. 

‘The nozzles through which the water 
di are designed to move from 
Hat Dale onder contre of the pot and 
thus steer the vessel. 


Packing Cases Box Car Size 


FUSE shipping bores that transform a 
road fat car into a sectional box 

gar, have recently been in Great 
ritain to meet the growing compet 
of automobile trucks as freight carriers. 


‘They dispense entirely with, the tedious 
process of louding and unloading « stand 
ani boxear. i 

Ata factory, goods to be shipped are 
packed 


Iwhich is then transported by truck to the 
railroad freight yards. A crane hoists the 
siguntic box upon a flat car. On reaching 


the town of its destination the container [us 


ix swung off by another crane and trans- 
ferred to a truck for the remainder of its 


Journey. 
“The method is said to facilitate packing, 
and to minimize loss by breakage or theft 


and is credited with becoming an instant 


A Mechanical Census Clerk 


at the right, 

‘work in one 

minute as a human clerk can do 

, wil help Unele Sam tabulate the 

census of 1980, It is shown being tested 

by an employee of the Census ofce in 
jashingt 1 


down sixty facts on 

holes in 

‘questions. 
7 


ing 
m to indicate the answers to 
‘Then it sorts the eards and 
\dds up the totals, never making a 
mistake. 


five Wt forward at high 


Autos Halted in Five Feet 


SPEEDING cary are stopped inetant}y 
Oinae Calter the wwer through 

heel chocks,” new substitutes for auto- 
mobile brakes, according to claims of the 

ntor. Pasquale Strano, of Elizabeth, 

‘They are said to have bronght a 
light car moving twenty miles an hour to 
a halt in less than five feet without darn 
age to the automobile or shock to the 
tte eve mechaniam stops an 
dropping cight-pound wed 
tunder the rear wheels, 
tegral with the car's chassis, guide the 
shoes, which have a cork tread to prevent 
skidding. It is impossible for the wheels 
to pats over the chocks, which have roll 
ers on their top surfaces. allowing the 
wheels to revolve freely without moving 
the car if power is applied before the 
unique brakes are released. 


‘The sx hours work of «cle io & minute. 1 
pus holes in cards to indicate anewers to cemus questions, 
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“Televox” Acquires Voice; 
Mechanical Man Uses Phone 


JOW “Mr, Televox,” the East Fitts. 
automaton created by 
Westinghouse engineer, 
has a deep bass voice. A mechani 
with electric coils for muscles and a 
talking movie” 
is able to acknowledge 
‘one through 


Not a laboratory toy is Televo: 
described in Poruraw 


HENCE 
‘Moxruy in his first voiceless form; but 


fan intensely practical electric watchman 
over distant power sub-stations, where he 


laces a regular attendant, "When hi 
telephone number is dialed he picks up 
the receiver and replies, “Thi 


speaking from Randolph 6400.” Co 
sation with him is earried on by blowing 
whistles of different pitch; each one asks 
a certain question, to which ‘Tek 
plies in buzzer code. 
can report the height in feet of the water 
in a reservoir. 

‘Televox has another speech that, he 


power sta 
patcher himself by 


fing the te 
the operator, 
vox calling for Atlantic 9000. 
again through the whistle 
code, Tele 

has gone w 
what to do. 
self can save the dispatcher a 
trip, as by closing a circuit-breaker that 
has opened. 


Politics Spurs Inventors 


VEN the U8. Patent Office plays « 

part in the presidential campaign. 

Tt has been swamped by applications of 

eentors and manufacturers of advertise 

specalties ta boost one candle or 
another. Ne 


Manuscript Ages Old Saved 


‘STERY more than thirty cen- 
jet ohd ne solved recently in 
ind with the hel 
of modern chetnistry. 
For fifty 
cient Egyptian 
seript had lain inthe 
tish Muse 
‘The leather roll had be- 
come 50 brite that no 
fone dared open it, In 
the muscu fal 


a way to soften the 


leather. ‘Thin coats of 
celluloid were soaked 
into the pores and then 
the leather was carefull 
cemented to cellu 
treated cheesecloth. Ta 
this way it was unrolled 
safely and pressed flat 
hetween two glass plates 
todry. Mfterwardsit was 
read with ease, 
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Film Showing Color Shades 


Here for Amateur’s Camera 


N IMPROVED film for the use of 
amateur photographers has recently 
been put upon the market by a British 
concem, It is known as panchromatic, 
for equally color-sensitive film. It should 
not be confused with the new Eastman 
color movie film, described elsewhere in 
this issue. Te does not take color pictures 
but it shows correctly the lightness and 
di ‘of any color, induding red. 
Ordinary film, as every old-time snap- 
shotter knows, records red lips as black, 
‘and a light blue dreas as white, due to its 
almormal preference for blue Tight—a 
ference partly corrected for most 
Elon but fot for red, in the so-called 
orthochromatic films, now widely used. 
Jo pric reals wih the ae fen 
a light yellow sereen of transparent 
Or gelatin is placed before the lens whi 
the picture is taken. In strong light, in- 
stantaneous snapshots are possible. ‘The 
Secpesremsni te mateetied 
leveloping room an in is 
ina felnt green light or in total darkness 
Panchromatic dry plates and motion 
picture film have’ been available for 
several years. Only now has film of this 
type, been supplied for amateur use for 
roll-film and film-pack cameras. 


The Safe Way to Wash Silk 


TE life of silk depends upon how it is 
washed, aa the urea of Home 

of the. Department of Agr 
Wash silk garments in luke- 
frarm water, never in hot. Dp not rub 
Rinse thor- 
oughly in water the same tempersture ex 
that of the washing and remove the water 
by aqueesing and patting the silk be- 
tween dry towels. Never dry silk in the 
sun. ‘To keep pongee alll from spotting, 
iron it dry. Silk hose should never be 
ironed, 


Gas Kills Boll Weevils 


(CREATING « loud of poison smoke, 
‘machine guided by a driver wearing 
‘a gas mask moves across a cotton field, 
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Soundproof Tiles Reduce Factory Din 


Ween dereboped by eagiancs of 8. 
loped by engineers of a. 
Chicago laboratory. ‘They are made 
matt i tho frm aye re 
inches square, perforated so. that 
sound passes through them just as it 
does through a sercen window. ‘The 
trays are packed with a feltlike, 
sound-absorbing material which is 
said to consume seventy percent of 
the noise that reaches it through the 
perforations, The tiles, fitted into steel 
sections, lock rigidly together. They 
come with a white enameled surface 
patterns may be added if 

‘are designed primarily 
for factory and office ceilings. 


Machine Gives Anesthetic 


‘MECHANICAL interne” that is 


anesthet 


Pliceted mass of tabes 
Thich the mew device consate. Tests 
{pon animals have been reported stoces 
ful; one animal was kept unconscious all 
night without any human assistance. 


‘exterminating the boll weevils as it goes. 
n_dust is fed from a hopper into a 

small fire box from which a fan forces 

the heavy, smoke into a tentlike 

inclosure that _pre- 

vwents its being dissi- 

pated before it reaches 

the ground. 


Fitna 
along the rows, the 
tree 
grow “play 
nS 
poisonous smoke de- 
a hope ‘them be- 
So 
‘The Danes 
tus, A.B. 
= ee 
to the deadly smoke 
cleans the weevils out 
of a field and that the 


cost of operation is 
only twenty cents for 
each acre treated. 


When Metal Gets Tired 


METAL gets tired and 

rest the same ax does an 
says Prof. J. B. Kommers, expert 
on metal fatigue at the Universit 
f Wisconsin. When an axle br 
for an automobile wheel drops off with- 
‘out apparent cause, the reason usually is 
that the metal was fatigued and needed 
a reat and dida't get i. There is no way 
of pr lis fatigue except by: 
resting the metal. Experiments have 
been carried out at the Massachusetts 
Tostitute of Technology in photograph 

ray 


ng metals with the to determ 
if they are tired. 


Skyscraper Sets Speed Mark 


[200K arent ity men jot tity 
six working days to erect the tel 
iramework of a twenty-five-story Chicago 
building, setting’ new speed record for 
construction jobs of that great nine. As 
the building rose to it final story, a fi 
teaton deck ped wing the sc 
alanine and beema into plase.. Speedy 
‘Sdlivery of stecl to the ste of the new 
it aac faiatin a the 
shop supplying it helped in making # 
menceaile aed pombe " 


Asks Elevated Auto Exhausts 


UTOMOBILE motor exhausts should 
be on top of cars instead of near the 
ground, according to Dr. Louis I. Harris, 
formerly Health Commissioner of New 
York City, who has suggested the change 
to several manufacturers as a means of 
reducing the amount of earbon mor 
breathed by city dweller 
were expelled above the heads of pedes- 
trians, he says, it would continue to rise 
and cause little trouble, because it i 


slightly lighter than air. 
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Big New Automobile Built Like a Luxurious Yacht 


O TREPTED like « luxurious se Shorthand Sent by Telephoto 
ing Yacht, this ‘motor. v 

a lt by a SENDING shorthand messages by wire 

SD is the latest application ef the tee 


The Rainiest Spot on Earth A picture, acco 
TE, world's wettest farm lies on the 
I gulf of San Blas in Fastern Panam 

wn as San Blas Farm, it is the he 
‘2 large banana plantation. 
ths: the rainfall there tated 


ograph. 
trp to the Tockies int cn i 
four compart 
shower bath,  xalo 
Griving compartinent,” ‘The searchlight 
fitted to the roof has a range of a mile 
fand will aid tain driving. ‘The 
weight of the land yacht is more than ly recorded in Washington, D. C., 
four tons,_ Its length is twenty-four feet in a year. 
and its width is seven feet and a half. ‘There is 
th the body, besides the gasoline ologists say, where rain does 
is an ice chest and a one time er. Even in deserts 
ator where provisions can rains occasionally, although in many 
ss showers are brief. It ix said a 
ma, Arizona, hotel displayed for years 
Auto Seats Made Into a Bed larg sign readin 
als have been served in the Bfteen 
up, beeause rai 


typewritten message, se 
ture, is 800 word 


Insects Poison and Stab Ants 


large retr 
be kept fresh. 


cicadas and ex- 
that attracts « certain 


park any- 
finds them 
restfully as 
‘a hotel. 


they would 


A $5,000 Duck 


e, feasts upon the 
remains of its relative 


puck Any Questions? 
was recently vy Q 
‘at the Field Museum of Nati HIS magazine is alway 
mal Histry bs Chis, 2 =F Bed to anewer re 


ers" questions regarding sub- 
jects within its field, and to 
Supply names of snanutace 
turers of articles mentioned 
in its columns. Inclose 
stamped, self-addressed ‘ene 
elope and write to Informa 
tiou’ Department, Porcian 
Sciexce Mostuuy, 250 
Fourth Avenue, New ‘York 
City: "Replies are ‘made ag 
rapidly as. possible, thoug! 
the necessary research 

talke'a considerable time. 


‘was a specimen of the extinct 
Labrador duck, said to be 
rarer than the famous extinct 
great auk. Only 43 specimens 
Exist in the whole world, ac- 
cording to Dr. Wilfred’ Ox 
ood, curator of zoology at 
the mas The bil for 
rmerly. nba! 


then not a single 
men has been seen. 


October 1928 


Trees Grow by Spurts for 
Forty Days of Each Year 
N NETY percent of the height growth 

of trees in the latitude of Pennsyl- 
isting forty ae 
i aad early summer ooscedl 
ae icveatgation reported by tbe Ane 
can Tree Association. This contradicts 
the lalets heh for monuy yoecs Hat tt 
ror sieuly: from the Cane, Oey. pat 
ee shed ees Ts the metng’ wat tbs 
frost cones in the fall 


Automobile a Sun Bath House 


[OW devotees of the open air can take 
‘a sun bath any complete 
pri a city’s 


idst-or touring along an open road. A 
‘new English atitomobile, outwardly” re- 
mibling « standard sedan, is equipped 
ith a demountable top that can be 
rolled back completely to admit the sun. 
At the same time opaque curtains may 
the drawn across. the windows and the 
Toehind the driver's. seat, 
the oceupants 

rats 


WNERS of 
novel devie 
thanie, need not get 
‘around to the back to 


ng lamp 
dark as long as the 


Tight, the dashboard light flashes a warn- 
ing to the driver. 


Clock a Glacier’s “Diary” 
HE, “diary of a glacier, cover 
seventeen years ‘has, recently beet 

ic by Prof. R.'T. Chamberlin, 
versity of Chicago. Lines 


We two needles on a clock- 
sn disk kept the record and. proved 
cory of glacial movement advanced 

'y Years ago by Prof. Chamberlin’s 
father, a noted geologist. ‘The record 
showed that the ice fields move forward 
‘with spasmodic jerks as stress accumu 
lates, and not smoothly, as was ouce the 
general supposition. 
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Tiny Tractor Moves Huge Railway Cars About 


IS sturdy little 

\merican tractor 
at work on Prince's 
Pier, Melbourne. 


tralia, has taken 


ing to 
the ships. 
tor pulls 
behind it by 
attached to Ul 
pushes them before 
it with a hes 
bumper br 
of the radiator. 


Test Burning 
of Matches 


‘American efciency hm driven the horse from Prince's 


‘Sourme. Australia where thie tardy tractor pushes snd pull railsy 


VERY year 
$100, 000,000 
worth of property goes up in flames in 
ed States Because matches burn 
it. That is the conclusion drawn 
a recent series of experiments 
by the 
Bureau of Standards.’ The “average 
length of time required to dight.a pipe 
for cigarette was fonnd to be ten sec 
fonds, ‘The stick of a match burns 
‘additional twenty seconds, 
‘A million matches a minute 
estimated, are used in the United 
States, Many of these start fires 
alter they have been thrown away, 
‘The experimenters found that spec 
matches, with water glass coating 
the stieks up to half an inch of the 
heads, burned only half as long as 
ordinary ones; and while proving as 
effective for lighting purposes. they 
were generally constimed before they could 
set fire to surrounding grass or rubbish. 
When dropped from a height of three 
feet, matches, whether coated or not, 
ignited grass in fifty percent of the trials, 


fros 
carried on in Washington, D. 


‘am to points where loading and unloading ate most convenient 


Building Highest Dam 


pie highest dam in the world is being 
constructed in the Owyhee Riv 
near the Idaho I 
of the Murean of 
a, Department of the In 
rior. Nearly half a ards of 
concrete will be used by the Seattle 
Washington, contractors. The dam will be 
520 feet high from the lowest eonerete in 
the foundation to the top and its 

h thirty feet at the top 
til the maxi 


11,005 feet long. «1 
of a el throu the stone of 


part of the wate 
the main parts of the stru 


Mask Clears Catcher's Vision 


F A foul tip crushes into 


's mask, seen at the left, the 


player is completely protected, At the 
time, the elimination of vertical 
wires in the construction insures him a 


unobstructed view of all parts of the field. 
This 
when 


Recording National Dialects 


EPORE good roads and the radio 
‘wipe out dialects in the t 
States, Columbia University is goi 
record permanently on phonograph ree- 

ods the characteristic speech of 

sections of the country. ‘The univ 
hhas set aside $500 for this purpose. 
same “bedtime” story. about a rat that 
came to an evil end, will be read into the 
recording apparatus. b 

‘This story, written 

of Ohio. ‘State 
words whose prom 
ingly show the differences in the w 
dialects of the country 


each speaker. 
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Fe ash Ciena Nees 
a ee hg 


When Telephones Were “Impossible” 


TXTY-ONE pears ago. a Boston newspaper published 
this editorial: 
“A man about 46 years of age, giving 


Joshua Coppersmith, hus been arrested 
attempting to extort funds from ignorant an 
people by exhibiting a device which he sa 
juman voice any di 


ceest of the Inter instru 
‘upon which it is built. 
is impossible to transmit 
be done with dots and 
hes and signals of the Morse code. and that. were it pos- 
le to do 40, the thing would be of no practical value. 
‘There are atill people who are as ludicrously skeptical of the 
lishment of the photo-electric cell of which Free 
issue. Fortunately they are few. 


Radio May Need Policing 


AS INTOLERABLE radio situation has been suggested by 
recently demonstrated devices enabling listeners to make 
Mee, enivrsfenetion a wire ranma, ‘The fe 
isnot new. Several years ago it was demo: at speech 
dlected into the speaker of a large act might be beard fn the 

ker of w near-by smnaller set. But if put into practice it un- 
Coubtedly would be offensive to the vast radio public. Tt has 


Great Ideas Are Simple Ones 
ECAUSE an idea is obvious, it doesn't follow that it isn't 
patentable. Our patent laws reward the man who really 
solves a problem; not the man who, after its solution, thinks he 
Could have solved it. So ruled Chief Justice Martin of the 
District of Columbia Court of Appeals in connection with an 
application covering the freezing of oa block of ioe 
Great ideas are simple ideas. ‘The other day. a man told us 
about an invention which had proved to be worth thousands of 


dollars to industry, It was based upon a new way of piling up 
tin pans? 

‘The most useful inventions have been simple ones. The 
lever. the wheel, the safety pin, are examples. Perfecting a 
tmachive usually means simplifying it. Mr. Eastman, in whose 
laboratories was developed the new color process for home 
novies” described oo page seventeen of this iste, advertised, 
“vont press the button and we'lldo the rest.” And when Orville 
Wright finished his triumphal flight at Fort Myer, he suid: 

‘Now that we have shown the airplane is practical, we 
will tey to make it sirup! 


Why Architects Should Marry 


RITISH psychologists have undertaken to find out why 
housework tires ont more people than any other job in the 
J." Dr. C. 8. Myers, of the National Institute of fodustrial 
Tondon. would design houses to save needless 

steps and would use every possible scientific conveni 
Experts have effected enormous savings in ti 


What Is the Speed Limit? 
READER recently asked wo tll him the ultimate ype 
it at which human bei ti I. We 
ings govern it—the ability of the human 


‘organism to 1y of machines 
toacccerate. Automobiles have been driven at more than £00 
miles an hou ie at more than 50 miles—half the sped 

Nobody knows yet how much speed the human 
bony can stand, but both the body and machines seem capable 
of greater speeds, 

We do know. however, that a machine's speed limit always 
will be determined by the distance between stops. The ma- 
chine of the future will accelerate, or pick up,” at the greatest 
speed the passengers can stand. ‘This rate of acceleration will 
hhe maintained for half the distance to be traveled, ‘Then, of 
-machine must decelerate, or “put on the brakes," 
for the remainder of the distance. ‘The greatest speed will be 
reached midway between stops, and the greater the distatice, 
the greater the possible ype. An automobile, for example, 
accelerating at the rate of a mile an hour each’ second could 
travel across the United States in less than two hours. Fasci- 
nating speculation, isn’t it? 


They Are Saying— 

“FPYRAPFIC signs and signals should be made so simple and. 

so uniform that guiding an automobile would become ax 

automatic as walking."—Dr. Knight Dunlap, Professor of 
Psychology. Johns Hopkins University, 

“Most of our present habit of Sraising ohiidren is too 
laborious with too many don't’s.”"—Dr, Mandel Sherman, 
Director, Washington Child Research Center, 
ess costs each family in the United States $134.68 
annually, a per capita cost of $31.08,"—Dr. Homer Folks, 
Member of the New York State Public Health Council 


“Chemistry can now make an excellent reproduction of al- 
most any precious stone, and do ito faithfully that none save 
the most expert and practiced eye can tell the difference.” — 


Dr. Frank Be Wade, former President, Indiana Academy of 

“Tt costs the average motorist $1 a day to run his car— 
$220 a year for maintenance, and #136 for depreciation." — 
American Motorists Association. 

“Use of electrical energy and machinery bring upon the 
Present and future generations the problem of what man 
should do with his leisure.”—Dr. George Otis Smith, Director, 
United States Geological Survey. 

“No State can tax as income royalties received by one of her 
citizens for the use of patents issued to him by the United 
States." —The United States Supreme Court. 

“Tm safer under the sea than my wife is trying to cross a 
busy street." —William Wickwire, 8-5 deep-sea diver. 

Genius of a certain type may be commoner among Tt 
then seen Breet and nen melo sere of hens Ue 
peoples a type in many ways finer than may be pro- 
duced." J. i. S. Haldane, English Biologist. 
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These Leading Aircraft Manufacturers 
Have Selected 


“The Highest Priced Bearing intheWorld” 


NAME MANUFACTURERS OF 
AERIAL SERVICE CORP. . . . << + Accessories 
AEROMARINE STARTER CO. . . . . . . . . . Starters 
AIRCRAFT DEVELOPMENT CO. . . . . « Dirigibles 
ALLISON ENGINEERING CO. . Motors and Accessories 
ARMY AIR SERVICE = + 4 + Planes and Motors 
BELLANCA AIRCRAFT CORP. . . z Planes 
BROWNBACK MOTOR LABORATORIES . . Anzani Motors 
SNSOLIDATED AIRCRAFT CORP. . . Planes 
CURTISS AEROPLANE & MOTOR CO. . . Planes and Mo 
AYTON AEROPLANE ENGINE CO. 
EBERHART AEROPLANE & MOTOR CO. Planes and A 
CLIPSE MACHINE CO. = Starters and G 
IRCHILDS AIRPLANE MFG, CO. 
FAIRCHILDS-CAMERA CORP. Aerial Cameras 
FAIRCHILDS-CAMINEZ ENGINE CORP. Motors 
FISHER & JACOBS Motors 
FLOCO—F. L. ODENBREIT Motors 
T. L. FRAWICK eduction Gears 
GENERAL ELECTRIC CO. Accessories 
GILLIS AIRCRAFT CORP. Planes 
THE HALPIN DEVELOPMENT CO. Planes 
HAMILTON METAL PLANE CO. 5 Planes 
KINNER AEROPLANE & ENGINE CO. . Motors 
THE NATIONAL STEEL PRODUCTS « Accessories 
AUGATUCK ENGINE & MACH. CO. Motors 
NAVY BUREAU OF AERONAUTICS Planes and Motors 
PITCAIRN AVIATION, INC + Planes and Motors 
PRATT & WHITNEY AIRCRAFT CO... . « . Motors 
SAUZEDDE CORPORATIO! 
SIKORSKY MANUFACTURING CO. 
SPERRY GYROSCOPE CO. . 
STEEL PRODUCTS ENG. CO. 
CHARLES C. STICKNEY coe + « Motors 
STOUT METAL AIRCRAFT CO., . . . +. «+ « Planes 
0. A. SZEKELY . . Sie eheelgon sas - + Motors 
TAYLOR INSTRUMENT CO:. . . - << Instruments 
JOHNE.THROPP. .. . .. -. .. +» » + Motors 
WRIGHT AERONAUTICAL CORP. . . . . - - - Motors 
GOODYEAR TIRE & RUBBER GOODYEAR ZEPPELIN 
NATIONAL ADVISORY COMMITTEE ON AERONAUTICS 


For in the air certainly nothing 


SKF INDUSTRIES, INCORPORATED 


40 East 34th Street, New York, N.Y. 


ro} St 


w ‘The Highest Priced Bearing in the World” 


is apt to cost so much as a bearing that cost so little 


YOU MEN 


who pian, build, 
use or pay for ma- 
chines of any 
remember this: It 
costs more to re- 
place a poor bear’ 
ingthanto buy the 
best that SA0SI 
ever produced. 
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A Piece of String Fixes an Auto 


Gus and Joe Hire a Wizard Who Doesn't Bat an 


Eye at a Dead Battery or Broken Steering Arm 


BY MARTIN BUNN 


“JP WONDER bow ‘Spare Parts’ 
Harbison made out with that 
queer little mechanic you talked 
him into, taking on his automo- 
bile trip?” Joe Clark observed. 

“Must have worked so well that ‘Spare 

Parts’ extended his trip tocovera lot more 

territory,” replied Gus, who was Joe's 

partner in the Model Garage. “I wish 
they'd come back. We need another 

‘man right along, I'm thinking, aud that 

Hil ‘lee McGregor ought toll the 

“Maybe he will come back," argued 

Joo, “hut Lean't igure out how you know 


he's so good. You've never seen him 
do. even one jol 
“Just wait and you'll see,” said Gus 


confidently. 

“Guess L won't have to wait long. 
Jor chuckled as he saw a car drive up 
Tront of the garage. “Here they are! 

[hat certainly was one swell wp 
Gus,” suid Harbison enthusiasticall 
‘after the greetings were over.” 
had to worry about the ear. Alec, be 
in the real stuff. And the funniest thing 
‘about it was that we didn’t have to use 
ile one of the spare parts we took. 


rouble at all?” ex 
mock surprise. 
Lots of 


“Sure we had 
Harbison replies 
fool things happen on one tri 
here is a regular wizard o1 


‘explain what was wrong: I 

lerstand myself.” 
“Wasn't mich,” said Alec modestly. 
“T smelled scorched paint so we stopped 
d the motor was boiling ike a 


inside thes lines ut wen I pked 
filer eap on the radiator w 
ST eoPet saided with the 
came out, I figured the 
ipe ihe stopped up some 
place and I took it off after the motor 
Cooled a bit. It was all clear s0 I took off 
the thermostat. A piece of wood—don't 
know where iteame from—had worked wp 
in back of the valve and when the valve 
closed after we'd put the car away the 
hight, before, it had jammed it tight 
shut.” 
©"E wouldn't have found that trouble 


lid well to find it so quick, Alec. Great!” 
“The nex had was sort of 
freakish, too,”” Harbison resumed. "We 
id to stop over night at a little inn up 
the mountains and the next morning 
‘we found the storage battery stone dead. 
lee found that the starter switch had 
artialy shovted drained every 
‘out of the battery. ‘There 

h left to start the motor 
‘crank. It looked like we'd 
ve could get another bat- 
ry sent in, because there wasn't a bat- 
ry charger or even any electric light 


any other car to give us a tow to the 
nearest service station. But that didn't 


feaze Alec. He noticed that there was 
quite a steep down grade in the roud a 
couple of hundred feet from the inn, 0 
wwe got behind the ear and pushed it to 
the top of the grade. 


avec threw it in high gear and after 
ve picked up speed down the hill 
ine let in' the clutch. We 
¢h so that the generator 

the needle moved over to charge 
before we got to the bottom of th 
Alce threw the ignition switch 
motor started as nice ax you plea 
can bet we didn’t let it stop again for 
several hours. =m 
“Good work, Alec!” Gus approved. 
“But what would you have done if there 
hadn't been any grade to coast down?” 


nearly another week,” Harbison con- 
tinted, “and then eame the queerest one 
of all,” A tiny green worm succeeded 
Stopping this big, heavy car. Tell “em 
how it happened, Alec.” 

|_"T guess the worm didn't intend to do 
it.” Alec grinned. “He just made a mis- 
take. Anyhow. we were rolling along at 
a good clip when the motor coughed 
couple of times and then quit cold. Tt 
sounded to me (Continvel on page 105) 


October, 1998: POPULAR SCIENCE MONTHLY ” 


shake 
You can't some into the hand and 
lose this cap! apply te the moist face 


For the face that would be FIT 


Fine face fitness comes from physical condition,—has 
to do with wisdom in food and air and exercise. But it has 
to do, too, with what you put on your face. 


Trust to Williams. Be guided by 88 years of study of 
what is best for beard and skin. Use this tested formula,— 
first Williams Shaving Cream; then Aqua Velva. 


Start the day with Williams Shaving Cream. Pure . . . 
uncolored .. . supremely mild. A thoroughly softened 
beard leaves nothing to check a speedy razor. At the fin- 
ish, a skin soothed, velvet smooth. Pores cleansed. Fit! 


‘Then follow with Aqua Velva. Splash it on. Made ex- 
pressly for after shaving, it picks up where Williams lather 
leaves off. It tingles buoyantly. Wakens, livens, guards 
the skin. Conserves its natural moisture. Helps to heal 
tiny nicks and cuts. Keeps the skin as Williams lather 
leaves it. 
50 cents for a 5-ounce bottle. 

‘The pleasant and sensible way to good face care is the 
Williams way. Try it for awhile. You haven't had the best 
until you do. 


Williams 


SHAVING CREAM -=- AQUA VELVA i) 
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Little Helps for the Motor Enthusiast 


Ideas Others Find Valuable 


Tank Measures Gasoline by the Mile—Radiator Thawed by 
Steam —Emergency Grease Gun—A Runway Over a Curbstone 


HE, simple auxiliary gasoline 

nk shown in Fig. 1 will 
prove very useful to the 
experimentally inclined mo- 
torist. With one of these 
‘car you ean determine 


Genlloe Sonsnplion in pelle por 
gallon with the greatest ease. You 
determine the most 


rel. It will enable you accurately 
to check the adjustment of the ear- 
buretor and it will make it possi 
to test the efficiency, in the motor of 
your own ear, of the various 

now offered to the public 

i: L shows the location and 
the tank. If you make the tank exactly 
# 23/82 inches inside diameter, one i 
fon the Moat seule will equal exactly 1/10 
‘of a quart. ‘The float should be a loose fit 
and the scale rod attached to it ean be a 
piece of quarterineh dowel rod. ‘The 


TO mANIOLD 
agree rer 
SCALE 


tank shouldbe located just low enou 
tint the vactuon tank will alow Al i 


as consumption, stop at 
the beginning of a level stretch, turn 
Cornice ptrigear tec hegioas 
tank, note the seal drive over 
the test streteh, and again read the seale. 
‘Two inches on scale indicates twenty 
miles to the gallon. Eeonomical earbu- 
retor setting is obtained by running over 
the test course after each change, and s0 
‘on, ‘The vacutin tank will automatically 
refill the test tank when both cocks are 
Tet open. 


Steam Thaws Radiator 


F YOUR radiator freeses while you are 
a simple way to thaw it, 

shown in’ Fig. 2, ie to altach a short 

h of rubber hose to the overflow pipe 

the “steam is. flowing and 

of the 


downwanl. Keep the motor idling slowly 


| ‘Ten Dollars for an Idea! 


JONTHLY awards 
‘S10 each month, in addition to 
regular apace rates, to the read 

fim the most valuable 
ion for motorists. Other 
published contributions are pad 
| for at regular rates. | 


ae 
Fig 3. To fit the differential beusing conven 
Knuy pat the gree in s cone made of new 
eper and squccae it out like och pastes 


and when the flow of steam stops you 
till Kxow ‘hat all “the fee” which, has 
clogged the lower portion of the radiator 
has melted, 


Emergency Grease Gun 


OE eithemeien tmabout an anto- 
ile is filling the differential hous- 

with grease if vou have no grease 
‘To avoid this difficulty, make 


gun 


‘a cone from several thicknesses 


per, fill it with grease, and 
end of the cone in the 


he mace ioe Beet cinco 
‘you will got all the grease in the hole 
‘without soiling your hands, If the 
grease in very still because of cold, it 
will be well to warm ita trifle before 
attempting to do the job, so that it 
will flow into the hole easily. 


STEEL LATE 
RUNWAY OPEN 


Novel Folding Runway 


N CASES where it is desired to haye 
Js curb on the sidewalk opposite the 
iveway if garage, some provision 
tmnt be mada to Cinfaate the Socrtant 
pounding yu res wil get if they are 
i curb every time 
drive the ear in. A simple solution of this 
problem is shown in Figs. 4 and 5. ‘Two 
‘eel plates of equal width and as long as 
the, driveway ie wide are fantened to- 
gether with extra heavy butt hinges. 
‘Three hinges will do for'a light ear but 
for a heavy model use five or six. The 
upper hinges, or anchors, can be imbedded 
in the conerete when the curl is formeds 
if the curb is already made. they can be 
bolted to it by means of iag serews in 
‘expansion shields. 
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Reasons why 


YOu 
should use 


EG 


TUBES 


1 Because every CeCo Radio 
Tube is made scientifically on 
the most modern tube making 
equipment. An exclusive pro- 
cess of evacuation results in 
a more sensitive, clearer and 
longer life tube. 


Q Because they make any Radio 
set perform better — giving 
greater clarity in reproduction, 
a marked increase in sensitiv: 


ity and better volume, 


{J Because many inspection tests 
assure absolute uniformity. 


A Because the leading Radio ex- 
perts use and endorse them. 


Because you can secure spec- 
jal “purpose tubes” from CeCo 
not obtainable elsewhere. 


G Because there is a CoCo Tube 

for every Radio Set. There 
are millions in use, including 
all standard types as well a5 
A.C. tubes, both heater and 
filament types, rectifying tubes 
and special purpose tubes(both 
battery and A.C. types) for 
specific uses. 


Because they are made by the 
largest. exclusive Radio Tube 
Manufacturers in the world. 


Listen to the Broadcasting of 

ci riers” over the 18 

stations of the Columbia Chain 

ery seek Beginning ith 

fonday, September 17th, at 
8 o'clock. 
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CeCo tubes cost no 
more but last longer 


PRONOUNCED 
SEE —Cco 


Radiofubes 


HEN YOU INSTALL a set of CeCo Tubes in 

your radio, you immediately notice a greater 
clarity in reproduction—a marked increase in sen- 
sitivity (so noticeable on distance reception) and 
beter volume. But your greatest satisfaction will 
be in the longer life they give, making them truly 
economical tubes to buy. 


With the tubes (the heart of your radio) there is 
no substitute for quality—it pays to buy proven 


performance, as demonstrated by CeCo Radio Tubes. 
‘The CeCo line of A. C. tubes embraces practically 


every existing type. 
Write for a copy of our booklet, “Getting the 


‘Most Out of Your Radio.” CeCo Tubes are 
for sale by the best dealers everywhere 


CeCo MANUFACTURING CO.,, Inc, 
702 EDDY STREET, PROVIDENCE, R.1. 
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Odd- Job Tips for Handy Men 


Razor Blade Disposal 


Ironing Board and Drier 


"HAT to do with safety razor 
blades—that eternal question— 
muy be answered in the home 

‘ado 


by adopting the method used on 

Pullman cars. Cut-a hole through the 

plaster of the bathroom wall and place a 

a kd blades depose through the 
i 1. ul 

slots fall between the partition walls, 

where there is room for an accumulation 


‘opening between the partition 
happens to extend into the cellar, it ean be 


wooo screws, 


ANGLE BLOCK sb 


HINGE 
FASTENING 


apie! 
ig. 2, Ironing board clampes 
{ait kitchen table by means of 
ti 'Leahaped support sree 
{ts underside. ‘The end of 
‘he clamp a na hole inthe 


FOLDING LEG support and i held by a screw 


sealed atthe bottom witha piece of woot 
I board, 

“ghould the appearance of the slot be 
considered undesirable, it sometimes can 
hecut within a medicine eabinet, or placed 
picuous comer or behind a 

Wk M. Douay. 


itchen or laundry where no 
built-in board is available. ‘The large end 
of the board is raised above the table or 
‘other support by means of two pieces of 
‘wood fastened together to form an Le 
Shaped 


serew ix driven in to hold the clamp in 
place. ‘The other end of the ironing board 
1s supported by a light framework, wh 

is hinged so that it ean be folded against 
the board for compact storage when not 
in use Puno Minn, 


D automobile parts can be used to 
jwake a practical and substantial re 
volving dlothesline support 


wren 


‘The upright 
z member is 

formed of three 
rear axle housing 


TT ORERAR™ units bolted to- 
BRAKE DRUM gether, The low 
er junction is 
‘9pin' ‘made in the usu 
see cle int 
JUNCTION 
‘BLOCKS 


Aue 
yeuane von 
Yet To make this 


connection more 
a rigid, itis best to 
blocks of 

wood betwe 
the projecting 
flanges. Before 
the joint is assembled. a 
round block of wood 236 in 
longs driven into the upper 


ning of the middle hous- 
‘This block 

the axle and the roller 

ings in the upper housing. 


ie wil een: tha the 
enlarged end of the 
ost housing. has ben 
Simmel off with an on 
acets lene torch so that 


Smoke-Pipe Coupling — 
Clothes-Hanger Supports 


4 by Gin, bolts, each of which is bent 20 
as to form a short hook at the head end. — 
‘This end is hooked around the brake drum 
and run through a hole in the arm. Three 
Tines of wire are run through holes in the 
arms 

Because of ite roller bearings, the 
clothesline holder turns easily, yet the 


paces nt 


eye me 
a TS @ 


2) eS UGS | 


SSrosirinor'sanp | 
= Wien Ose 
Fig. 4, Clamp for furnace sok pipe, which 

toes the pipe to be removed for leaning 


1S a simple task to remove a smoke 
pipe in order to clean out the sot if & 
joint is provided as shown in Fig. 4. A 
‘etion of umole pipe ln made of No. 18 
fae brass and cemented in the chimney 
opening: this pipe should project at least 
4in, A piece of ordinary galvanized pipe 
is then cut so that. when one end is con- 

plant the other 
about 34in- orate more 

brass pipe. ‘The two 

secant ral ard eed 


possible to re- 
move the long. 
er section of 
pipe for clean- 
ing. wherea: 
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Plan No, 72e 


Why envy men who “make things”? 


Stanley Plans make woodworking easy—10c each 


w not enjoy the best 
hobby of them all—the 
hobby of “making things”? 
‘The cost is little. The reward in 
pleasure and pride in your work 
is beyond reckoning. Now the 
simple Stanley Plans make good 
woodworking easy for anyone. 

‘There are 25 different Stanley 
Plans. The list is shown in the 
center of this page. Each plan, 
covering every step, tells you 
just how to make the object— 
how to select and cut the wood, 
how to assemble the job, how 


The best tools are 
the cheapest to use 


to sandpaper, paint and finish it, 

To do your best work you 
need good tools—of course! 
Practically every carpenter uses 
Stanley Tools. Manual training 
classes, too, Stanley makes the 
most complete line. 

Buy your Stanley Plans from 
your hardware dealer, If he can- 
not supply you, write to us. 
Send 10c for each plan and ask 
for a free catalog of Stanley 
Tools. Address Advertising De- 
partment, The Stanley Works, 
New Britain, Conn, 


Ask your 
hardware dealer 


The choice of most carpenters 
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Models That Fly Farther 


How to Build More Speed and Distance into Your Miniature 
Aireraft—Bamboo, Covering Materials, Propellers, Fittings 


By J. DANNER BUNCH and AVISON F. KOCH 


hampered by a lack of fa- 
lites. They do not find 

ulty in obtaining the few tools 
but they often discover that 
itis no easy task to buy suitable ma- 
terials, Every model builder abould 


fet. the catalog of atleast one w 
own ‘supply house and 
familiarize with standard 


‘materials 


the most im- 
portant material. It-can be obtained 
rom noel supply, houses in lengths 
up to 15 in.-steaight, true. and of the 
Bamboo 
derearriage members, struts, 
me of the advanced seale 
models, auch as the Bremen 


(Porensn Scixer, Moxtuty Blue- 
89 and 90), the entire 


prints Ni 
fuselage is 


to the correct 
Taeidentally, wi 


thea or s 
in. in this way it pombe to make 
three or four ribs from each wide 
For abort lengths such 
on bracen rest 
Proper thickness nd Tength 


_. siwen-our E 


«|conevex 
SIDE} 


ese 


‘using bamboo to. make local planing 
to the correct lengths and Whittling propellers quickly and neaty is one of the most hhave it sawed to accurate 
uess and then bend: ‘Important things the model airplane enthusiast has to learn. jt will noed little finishing other 


the width with a sharp knife. 
single surface 


they are easier to cover. 
and the natural curve of the bamboo 


For double surface wings it is best to 
have the overhang of the spar a little 
long. ‘To the leading and trailing edges 
bind tips of a length sufficient to give the 
correct span and then trim the spar over- 
hang to a length to fit the natural curve 
of the bamboo. In this way the usual 
difficulties of making gracefully curved 
tips are overcome. 

‘When special shapes are required, it 
is advisable to make a full size drawing 
and bend and match the curves. If the 

the points where 


UMEROUS good covering materials 
I vailable. For experimental 
models Japanese tissue is the best. Rice 
tissue and bamboo paper are heavier. 
Very light models may be covered with 
ordinary tissue paper. When sturdy 
models are wanted for pleasure ing or 
ibition purposes, China silk is an ex- 
cellent covering and the strongest of all 
Extreme care should be used in appl 
ing covers. Smooth out all wrinkl 
palling the material lengthwise, but do 
‘ot pull it until itis under tension—only 


‘enough to smooth 

“The. best is uirplane 
trate diluted in varying degrees 
acetone, The lighter the frame, the 
more acetone should be used.” Ni- 
trate dope can be obtained in as 
small as quart-size containers from 
Airplane supply houses. Tt not at 

expensive. 

Banana oil is used by many co 
structors, This ean be purchased at 
drug and paint stores, but the ba 
market sometimes have foreign 
fredients which make them better 
for lacquering purposes, but. units 
them for ue as dope, They are not 
tobe depended upon unless. the 
builder knows by actual experience 
with the banana oil he has on hand 
that it will do the work satisfactorily, 
Banana oil should be diluted with 


for the frames ¢ 


sandpapering, It is well for the 
model builder to keep a stock on hand. 
A good selection of standard sizes is as 
follows, all. pieces 
pieces "14 by Se in, 24 pieces 14 by 
AP pois by 36 fa 18 Blooms 
34 ti 12 pices 14 by: 
Pshonld how a alight grainy 
propellers (Continved om page 12 


Blueprints That Make 
Model Building Easy 


| TR YOU are a model airplane 
builder or wish to become one, 
zoe grmmet do better than make 
luse of our blueprints. They have 
heen tried and’ tested by thou= 
| stnds of readers, 
In the order of difficulty, be- 
inning with the easiest one, 
ts are: No. 82, a single 
stick, hand-launched model; No. 
86, a twin racer; No. 30, a rise-off- 
Sree’ trnctery No. Bi, a, ana 
me; Now 69, a 3-ft. lying 
model of the Spirit of St. Louis; 
and Nos. 89 and 90, a 3-ft. flying 
of the low-wing Junkers 
plane, the Bremen. ‘There is a 
coupon on page 102 for ordering 
Mueprints. 
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Time tells 

the better value of 
Clayton & Lambert 
torches 


NEARLY any piano sounds good when it 
new. Nearly any automobile runs well when 
it's new. Nearly any blow-torch performs 
right when it’s new. Time . . . use . .. these 
bring out the “class” in a product, show the 
true worth of 

The ability of Clayton & Lambert blow- 
torches to prove their “class” in the test of 
time and use has made them the largest selling 
blow-torches in the world. This is not the result 
‘of mere honest manufacture. It is caused by our 
ceaseless seeking for improved performance, i 
proved design, improved materials—shown by a 
string of blow-torch patents as long as your arm, 

Why is the brass tank given a satin finish, instead 
of shiny? Because buffing the metal weakens it in 
some spots—and these would “give,” in time. Why 
a lead washer in the filler plug, 
stead of leather? Because it wears 
longer. Why a double spring on 
the pump valve? Just one reason 
satisfaction year after year. 


CLAYTON 
& 


© LAMBERT 


MANUFACTURING CO. 
Demmor, Mictcan 
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C&L iss 


‘especially made and priced for the mon 
‘do odd jobs around inker with mechs 
abused. The 


Handles so attached that bending or breaking 
them can't make the tank leak, protection for the 
base of the tanks, to guard against rough handling. 
Only one reason—longer service for you. 

The patented burner orifice on No. 
spread, no matter how careless a man is in shutting 
the valve too tight—again, longer service for you. 

About the only thing on Clayton & Lambert 
blow-torches not placed there for the special pur- 
pose of giving you better performance over a 
longer period, is the red paint on the handles. 
And that’s put there so you can identif 
torches, and get their greater value, the minute 
you see them. 


can't be 


C&L 
This is one of the most pops: 
ler bow-torches we have coer 
tmode. It tr more. expees 

thew ihe 1S because i fem 
Jer mach harder use. It it 


isjaction, 
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Winding 


Then he stepped out as a 

Hey ist. Decked out 

in his brand-new overalls and quite 

confident of his own mechanical know!- 

tras: cuir i four hart years of 
hip at 


WAS & provid moment for Jack 
ds 


prentices the railroad shops in his 
town, he presei 

Wilkins, foreman of the general jobbing 
shop in which he was to work. 


‘This discovery surprised 


young fellows, 
because he had heard i 


him a little, 


considered to be hard-boiled 
{a record breaker in 
respect to the amount of 
work he turned out with his 
shop force of twen 

After Jack had been regi 


lueprint of a 
as is shown 
30 


the hack 
the foreman said. 


saw,” 
“Pick out a piece of half. 
round stock about ten inches 


‘ong and make an arbor. 
Center both ends and drill a 
hole for starting the wire. 
‘You may use that twely 
‘lathe over in the corne 


‘ACK drew the wire from 
the stock room while t 


had wound springs. The trut] 
i, he had never done it him- 
‘self and, indeed, had never 
handled’ music" wire. He 
thought it would be easy 
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Springs Is Easy 


Once You Know How toTame Music 
Wire and Other Stubborn Stock 
and Can Make Mandrels and Tools 


By H. L. WHEELER 


from across the shop and 
Jack was picking up th 


enough and intended to do his best with- 


° if questions. untangle this mess,’ 
What Jack did not realize is mented calmly. “Ta 
ou is one of the most commonly — show you how to handle this spr 


but we'll have to charge the spoiled wi 
against your time. Get another package 
from the stock room = 


used materials for making coil springs, it 

‘ean give a mechanie all sorts of trouble if 
the does not know how to handle it. 

He tore off the moisture-prool “paper 

from the coil of wire and proceeded to cut 

pieces of wire with sehich it was 

easping the col in his left hand, 

ped the wires one after the other. 

the shop were wateh- 

eld their breath as he 


said 


tut’ the binders.” ‘The eo expanded 

Teneath his feet and exe to 
reat about twice its org 
pal 


“Now it can be picked up 


wither 
he explained. 
tied the bundle in 
es and pulled the end, 
‘enough to allow 
to be made. 
‘en experienced mechat 
it should be mentions 
luse a poor method 
a new coil of musi 
wire. Without releasing the 
tension, they pull out enough 
wire to make two or three 
springs. As the coil becomes 
reduced 


entangled, 
Wilkii 


in size by. this 

‘method, the binders loosen 

and slip around. Then the 
ire springs oul. sometl 


ke a fan, and the is 
easily kinked and tang 
have seen half-used bundles 
‘of music wire so badly tangled 
because they had been opened 
in this way that it was cheap 
erto serap them than to try 
to salvage them. 

Wilkins looked over the 
lathe that Jack was to use 

(Continued on page 123) 


“I know they’re right— 
they’re Starretts” 


No. 153 
A popular 
Priced, pistol 
ep fra 


No. 169 


Easy grip 


wonderful 


e seas 
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And there's the same quality of ma- 
terials and workmanship in Starrett 
Hacksaw Blades and Frames that is to 
be found in the world famous Starrett 
Tools. 


Designed and manufactured by the 
World's Greatest Toolmakers, Starrett 
Blades and Frames give you the most 
economical cutting combination you 
can buy. They cut quicker and last 
longer. 


Have you tried the new Starrett High 
Speed Hacksaw? 


Ask your tool dealer for Starrett Hack- 
saws. Write us for copy of Starrett 
Hacksaw Chart and Starrett Catalog 
No.24*W" illustrating and describing 
more than 2500 Starrett Tools. 


THE L. S. STARRETT CO. 


Stee! Tapes” Stendard for Accuracy 
ATHOL, MASS. U-S.A. 


tt Hacksaws 
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How Shop Men Cut Corners 


sur SHES BFE we 
‘rwactoen axe aon /_ Lock Murs 


rea oe wirs/ 


de 
a ek es 


‘THe conmuereD "seus" 


‘An unawual lathe setup for manufacturing 
‘*tuimber of part ike that shown in Pg. 


quantity 
Hig. above 
‘equipment included 
more mutable for the work than 


lathe, but we developed. tooli 
ment that made the job ver 
Ios toe paps exioagts win bt sored 
to other lathe work of similar character, 

For the first operation we centered one 
end of a long bar of steel of the required 
size, and, holding the other end in the 
chuck, threaded the entire length to fit 
the gage, 


‘The bar was stiff enough to be 
threaded for its whole length without a 
steady rest, Had the work been smaller, 
it would have heen handled in shorter 
Tengths 

We had a pair of nuts (Pig. 2) made s0 


#8) Adapting a Lathe for 
Production Work—Two 
Ingenious Milling Kinks 


that we could run the bar in a steady 

rest without damaging the threads. Onv 

of these nuts was smooth for the steady 
: the other had holes 

routs were locked in 

tance from the end. 

he work of drilling the hole 


purpo 
Tattoo, while apecal Toel for 
ida cutting-off tool were 
mounted on the compound rest 
In order to drill the hole with power 
feed, we made a connection for the tail- 
stock (Figs. and 3) that enabled us to 
coup iage at will, throw in 
the power feed. and drill. This was i 
easier than. using the hand feed 
connecting device consisted of a. yok 
screwed into a hole in the tailstock and 
fan angle bolted to the carriage. These 
loose 
through 


the 
ling the carriage to th 


(Fig. 3) for 


tailstock. ‘This sort of ar- 


WHY hesitate to use your may 
nifying glues tosharpea «anna 
sill" whem obsiowsly you eam get 
tuore necumte results by doing sot 


If you sharpen the chamfer of a 
renter feed othe 

mr cam. produce. a. ata 
inote, make up your mind it ts hack 
and ot brain. 


As the same drive arbor or man- 
drel eannot serve for every job of a 
‘certain bore, it is necessary to have 
the arbors in sets of three, tapering 
0002, .0005 and .0007 in. to the inch 
reqpectively. 


Aluminum ean be reamed ac- 
curately with one-blade reamers of 
the boring tool type. 


Old Bill Says— 


Throwing a ball of 
waste or rage at your 
Fekend aerom the roe 
langerous sport. This 
me often ends with 
fead bamaenere. | 


In wet grinding machines, even 
if the tank ix cleaned every week, 
an odor is often noticeable, espe- 
cially in warm weather. A tea 
Spoonful ‘of cheap disinfectant 
added to every gallon of the grind- 
ing (aolution’ ‘ill improve this 
condition. 


Do not stand direetly in front of 
a large grinding wheel when snag- 


Lug machine 
re) 


rane owen 
Ba a PR 
Pans eee 


Basel is 


eae 
Drama toving how acute tet eo 
Pesos creere inet ar an 


Wosn ‘Winieee 


ent is useful in any shop for 
in the lathe. but one caution must 


Jor the feed gears 
damaged. 
the tools mou 


the apron 


With 
carriage, there was litth 


completing the part 
locate his recessing tool without 
sasuring. He got the depth with a 
nall depth gage.  Possibl 

icator could have bee 
even that 


ve with a partin 
tool bolted to the compound rest. It will, 
he noted that a special clamp and bolt 


re used to hold the two tools 
rather than the 


wual tool post, 
wade a very rigid arrange- 


This set-up made it posible 
to do on an engine lathe a je 
that without it would have been 
very tiresome. All the tools 
were available without changing. 
er E, Bred, 
A TNO PITCH 25-tootn 
worm wheel had to be 
imade and. although we had the 
proper hob for the job, the only 
available gashing cutter was too 
narrow. “After we had gashed 
the wheel we found that the hob would not 
rt because the teeth on the wheel were 
Still too wide at the points. 

‘The machinist working on the gears 
wanted to go at the job by the cut and 
try method, but I stopped him and 
figured out the following process, which 
is'a generating method, for a worm and 
worm wheel are only’ a modified form of a 
rack and pinion. 

After having gashed the wheel all 
sound, set the vertical feed serew dial on 

with the gashing cutter at. the 
bottom of the cut. Now drop-the table 
fill the cutter (Continued on page 125) 
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* PLANER AND SHAPER GAUGE 
Ne. 623 


s srarntess 
‘STEEL RULE 


Np sae 
| / YY Jp St 
Z 


* DIE, MaxeRe 
foe 
Beown & Sharpe Surface Gauge No. 621, illustrated 

of adjustmeni 


‘above, permits a wide range ts. A fine 
tool that any mechanic will be proud to own. 


Fine Tools Increase A 
Man’s Mechanical Ability 


Because their unfailing accuracy increases the 
certainty of measurements, Brown & Sharpe 
Tools lower the percentage of loss and waste 
in mechanical work. The mechanic who makes 
use of these finely designed tools finds them 
an aid in bringing out his skill to best advan- 
tage and in increasing his value as a producer. 


There are over 5,000 items listed 
in Catalog No. 30. Get a free copy 
from your dealer or from us direct. 
Dept. P. S., Brown & Sharpe 
Mf. Co., Providence, R. 1.,U.S.A. 


Brown £4 SHARPE 
‘ TEd1s 


* ADJUSTABLE SQUARE 
Nor 534 


* A description of this toot 
‘appears in Catalog No. 30 


(BS “wORLD’'’s STANDARD OF ACCURACY” 
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When Popular Science Monthly, afte g. placed its unquali 
fied approval on the new: 1929 Kuprox A. C. Power Pack, it substantiated the 
verdict of every radio engineer who has examined and tested this efficient new 
tunit, Radically different from any previous model, vastly improved from every 
standpoint, the new 1929 Kuprox A. C. Power Pack represents a real achieve- 
‘ment in engineering and construction. New 

Iongelived instrument that completely 

The new construction insures permanently carefree operation 
and service. Several models from $32.50 up. 


© m 
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9 Important Features 
‘on the New 1929 Model 


Overland Transformer —This is oe 
sireced ofthe foe slicon tel and hese 
coveee wine devderion 
‘82 Nee pomible operating efciency 


ppancuve and are lang lve. 
re Retort —These amply the 

sew large 7 KUPRON dives, inesing aslo 
fy. sendy outpat and eos 
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us tests conducted by 


opular Science Institute Laboratory 
Makes an Electric A-C.Radio 4 


of your present 
NO CHANGES IN WIRING | 


NO HARNESS OR ADAPTERS 
NOT EVEN NEW TUBES | 


You don'thave to dis- 
card your present radio 
to get A. C. operation. 
Now you can electrify 
your set and make it 
A.C. with units that have been rigorously tested 
and proved in the laboratories of Popular Science 
Institute of Standards. 


‘The new 1929 Kuprox A. C. Power Pack makes 
an efficient A. C. set of any battery radio. No 
changes in wiring are necessary, no harnesses or 
adapters, no tricky installations. Not even new 
tubes are necessary, Your set remains exactly as 
itis, you use the very same tubes as now, you merely 
connect the Kuprox A. C. Power Pack to the battery 
terminals of the receiver, plug it into the nearest 
lamp socket, and that's ail! 


‘Then compare your set with the best A. C. radio 
you ever heard. Compare the tone, the power, the 
distance getting ability, the selectivity and ease of 
control. Not the slightest hum, no distortion or 
crackling because of faulty tubes, none of the fail- 
ings that variations in electric current can cause in 
A.C, sets, A good battery set, Kuprox equipped, is 
A.C. reception at its finest. 


i) 


In case you first desire more information, or specific 
information about your own set, write us, giving the 
make of set and the number and type of tubes. We'll 
recommend the proper model you need, and send you 
literature giving a full description. 

THE KODEL ELECTRIC AND MFG. CO. 
500 E. PEARL STREET 


f PROX oe 


Battery Set 


And there's nothing 
at all to bother about, 
The entire set is con: 
trolled by a single pend- 
ant switch on the Power 
Pack. Snap the switch and it's on—snap it again 
and it's off. ‘The Kuprox A. C. Power Pack is a 
permanent addition to your set that will double your 
radio enjoyment, 


The 1929 Kuprox A. C, Power Pack is a rugged, 
long-lived instrument. It contains no moving parts, 
nothing to wear out. It is sturdily built for long, 
trouble-free service. Inside and out it is a beautiful 
piece of workmanship, worthy of the approval given 
it by engineers. 


Several models are offered, some supplying 
filament (A) current only, for those who already 
have a good “B” eliminator; several models that 
supply plate (B) current only; and two compact 
units that supply all current (A, Band C) and make 
the entire set A.C. The Kuprox A. C. Power Pack 
can be used on any type of receiver using any kind 
of tubes. The various models are priced from 
$32.50 up, and any good radio dealer can show 
them to you, 


CINCINNATI, OHIO 


_), POWER PACK 


aS Ses 
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Grs Eas In Simplicity Lies the Charm of This 
to adjust ae, Easy-to-Build Bookcase 


lating libraries, all of us have a few 
choice volumes and need a con- 
venient place to keep them. ‘The book 
case illustrated at the right is large enough 
to hold many books an has, in addition, 
‘ack for current magazines. A great ad~ 
intage of this type of bookcase—ne 
that wil appeal to the housewife—is that 
it does not take up much wall space 
yy man who is handy with tools or 
2¥ who has had manual training in 
school can make one of these bookcases 
at home in a few evenings of « 
work. The project offers a chance for the 
‘use of brushing lacquer, and a professional 
touch ean be given 
‘comania transfer or other 
| ornamental design on the top pree 
The ease should be made of whitewood 
or other elose grained soft wood if it 
peled finish, 


4 with these | 1 ae this day of publie and cireu- By Kennetu R. LaVoy 
SUPERRENCHES 


stained and either varnished or 
to match other furniture in the room 
where itis to be placed. 

‘The tools required are a hammer 


WITH Set No. 1063, 
tappet adjustment is a ‘Shaping the side is. ‘the first step. With 
sig tbPet adjustment is 8 | cromcut and rip aw block out the pieces 


wrenches (2 each of 3sizes) | S.'ors Leia tt ut the shapes 


cover every tappet size from exactly. Finish the swith file and 
17200 7/8",—serving80% of | “ani per baa 
allpaseenger carvand trucks. ting the rabbets and dades is the 
Chrome - Molybdenum 
construction combines un- 
usual lightness with rugged 
strength. ‘The thin, mar || 
row jaws of the “SUPER- | 
RENCH” will not spread 
in tappet service, Every 
“SUPERRENCH” is guar- 
anteed against breakage. 
‘With theproperwrenches, 


adjustiny is easy. 
LOM SG pERRENCHES 
convince you. 


between the cuts 
the chisel. If you have a router plane, it 

-an be used for smoothing out the bottom 
‘of the dadoes and rabbets. 

Getting out the other pieces is a simple 
operation. About the only question that 
‘can arise is the height of the front of the 
magazine rack, If small magazines for 
the most part are to be kept in the rack, 
the front should be reduced in height to 
10 in. 

‘When all the parts are ready per 
them thoroughly. Much of the effective- 
ness of amateur woodwork depends upon 
the care taken in preparing the surfaces 


Get a SET today. to receive the Sat 
PRICE: ncee oe be put. josether, of Focrey 
with plain butt joints throughollt tno 
Tattanabaeaess Rall $10.60 Wie dena 
|. H. WILLIAMS & CO, | : 4 
eee Bi} Materials for Bookcase 


246 Vulcan Street, Buffalo, N. Y. 


QWILLIAMS | aoe 
“SUPERRENCH™ - ey I |i 


(Chrome-Molybdenum) 


L 


No. 1 and No, 00 sandpaper, Hguid glue, and 


TAPPET WRENCHES —ae 
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To give you 


C8) eee 
4) (the Sixth Sense oF Indus 


= 


better and cheaper light 


hting for he 
the cost for 
ng al every point 
ment and methods 
een able to give you 


in the making of electricity the most ellicient eq 
tho engineers of the electrical industry have 
better, and cheaper, ligh 
Freee Instruments—the Sixth Sense of Industry—are used in all de- 
partments of the electrical industry for insuring satisfactory perform- 
tance and reducing costs. 
engineer of one of the biggest public ut 
States says: “We have installed « 60,000 K. 
clement cross-compound turbo-generator, one of the ‘largest. units 
in the world. The outstanding variable affecting the efficient opera- 
tion of this’ unit is the vacuum. ‘The Zeer Instrument has been 
chosen for the important job of indicating the vacuum on this tre- 
mendous unit, which uses'so much steam that a reduction of 1° 
its efi means a loss of about 6,000 Ibs. of steam pee hour. 
Our confidence in Frees Instruments is indicated by our installing 132 
of them in one of our power stations.” 
y not be nthe bine of making lect 
ich your ma 


facturing processes 


Taylor Instrument Companies 
Hager 

nocuestiit 7.740" 

coasts sc mnides nomen 

sion a Tata a ee na 


USA. 


Tees Ofhe Thermometer 
‘An sin peony ham fine, 

Bie Bath Therma 

Tomar yore pr tment ged om yout beth, 
TE aise 

‘Seger Mtns "Fe tet Sf tua rl 
aia 

Fre Wall Thermometer 

Fre hp ee mn tempera you 
fet Rn 


Trees for the Medical Profession 
‘eee Schrmmomanomenr, Pct nd Of pe 
rot Ute Gwe 
Goes Favs Taro. 

ony dar sh thm rus 


“Gh a pose for bok 
‘oe aay of 


Bulletins on Request 


E ~ SIXTH ~ SENSE a 


struments 


lycos Temperature 


~ INDUSTRY 


DICATING ~ RECORDING ~ CONTROLLING 


forgings out of 
steel. 


‘And among these 
forgings are 
wrenches of all 
kinds. “Lifetime 
Wrenches"—so 
guaranteed. 


Good mechanics of 


That you find the 
trade-mark of 
Billings & Sper.cer 
‘on only the 

best wrenches 
made. 


All Dealers ean supply you 


Resch end, fn of cmos! 
ently Amerins Seuen. 


With Glazing Putty You Can Obtain 


A Fine Finish on Poor Wood 


F.N.Vanderwalker Explains How Rough 
Painted Smoothly 


Surfaces Can Be 


FTER. sandpapering some, wooden 
‘surfaces as much ax possible, you 
‘often will still find, especially on 
the poorer grades of lumber, cer- 
tain rough areas that are too deep to be 
made smooth. These are usually the 
areas around knots where the end wood 
fibers are short and run in various direc- 
tions, Even a plane will not smooth their 
roughness. In such cases we can follow 
the example of the old-time carriage 
painter and appey thin putty with 
road glazing knife—a knife which is 
about three times as wide as a putty 
knife and has a somewhat more flex- 


ible blade. 
should be first used to 


by either No. 34 
a white lead 
boiled linsed ol and tu 
in int 
ante ihe colore ground in 
applied and allo, 
aay pvemigttes ogee Ties 
you are ready to glaze-putty. 

‘The putty is made from white 
lead.incil paste, to which enough dey 
whiting is added to make Plastic 
mass. Beat the putty with a wooden 
mallet or club until it is soft and. well 
mixed. ‘Take a little japan drier and 
boiled Tinseed oil in equal parts and add 
them to the putty together with enough 
additional whiting to keep the mixture 
‘about as thick as butter. 

‘Apply the putty over the surface with 
the glazing knife and rub it well into all 
holes, dents, and gouge marks. Scrape 
off the excess potty and allow the surface 
to dry hard. 


‘sually in a day or two it 


much sandpa Il be necessa 

‘Another ‘lasing putty that will dry 
very hard and can be rubbed down 
smoothly with pumice stone and water 
‘on a felt pad is mixed from whi - 
oil paste, dry whiting, and fine, dry pu- 

mice stone, grade FP, thinned « litte 
with floor varnish snd japan gold 
sire or drier. 

By using either of these glazes on 
furniture, cabinets, or interior trim, 
you can, make cheap a take 
practics ine a painted finish np 
the very est wood. ad, ‘The save cont 
forms. fine ground for paint, enamel 

‘or lacquer, especially as the putty 
wed om page 150) 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See pare 


POPULAR SCIENCE MONTHLY 


‘BLACK €? DECKER 6 


TOWSON, MD., U. S. A. Slough, Bucks, England 


stinemant in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


ae Comfort Vault for Storing Valuab 


How to Build at Low Cost | 
a Fireproof Strong Box | 
of Metal-Lined Concrete | 


in the 
Basement 


This living room was 
easily and economically 
built with Celotex 


E fcrs chotecal ce! bias, wach 
and rubbish hesps! 


eloex makes such trnformaion 
[ed coesiel rpcoetion totes woe oe 
{urn open porches into kitchen additions 
‘or sun porches. 


‘You can make waste attic 5 
comfortable extra room for t 
foe aly Fo Blo See 


Simple to do 


‘You need only a hammer, nails and saw 
{0 make these bome improvements your. 
felf, for Celotex comes in big strong 
Bonide thac ate ight and easy to apply, 


Celotex, made from long tough fibres of 
‘cane, stops extreme heat, cold and damp- 
‘ness makes rooms livable all year round. 


All relisble lumber dealers can sop; 
Ccdlotes Sead in te coupon below fet 
' free lilustrated booklet. ‘The Celotex 

Tl, In Canad Alex 


Company, Chi 
nti Lids, Montreal 


ander Murray & 


CELOTEX 


INSULATING CANE BOARD 


The word 
CELOTEX 
lathe trademat of an indices anolacore 
“The Ccinee Company, Chien fi 


‘THB CELOTEX COMPANY 
643 North Michigan Avenue, Chicago, I. 


Floue tend me_ fee your ‘Hlseated 
Pftat "Round ‘Comfort wich Foe! Savion” 
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in 10 a safety deposit 
box or a good safe for keepit 

valuable papers i'a fireproof vault 
Tike the one illustrated. 

It is often necessary for the writer to 
take valuable papers to his summer home, 
which is some distance from any bank or 
trust company. While these papers have 
no intrinsic value, their loss would entail 
considerable work and some unpleasant- 
niess in business. There was no room for 
8. mle a the hones so the writer com- 
structed an inexpensi vault. 
‘As all the work was done personally and 
the vault carefully camouflaged bya 
closet, it is a perfectly safe depository for 
valuables. 

in one corner of the cellar a form 18 in. 
wide, 20 in, long, and 22 in, hi 
constructed of 4-in. lumber. "This wa 
simply two sides of a box, the wall 
ating ie citer Suede: Tho a 

6 by 8 by 16 in, high was 
Strips 16 in. long 
4 in. from each side of the 
8 by 16 in, sides. The 6 by 16 in. sides 
were placed agains the strips on the Bi. 
sides. To hold the form in the shape of a 
box, strips were nailed ucross the top 
ends and wires run between screw eves 
inside the form at the lower end. This 
form was centered in the first form and 
held im place by braces, 

A third form, 5 in. thick, 12 in. wide, 
and 14 in, Jong. was constructed for the 
top of the vault. This was made solid, 
and on the bottom was centered and 
nailed in, board in. wide and 10 in. 


JE second and third forms were 
greased on the outside, and the 
space between the first and second form 


| was filled with a concrete mixture con 


Sip sd onl $ pests anal pebbled 

and 4 . 
This mixture was worked rather wet and 
well packed. 

‘As soon as the concrete was level with 
the top of the center form, the third form 
was centered on the inner form with the 
‘section resting on the inner form. 


October, 


By Hanoy Rice 


wel with the top of both | 


ing the concrete to set for | 
four to thirty-six hours, the 
‘was lifted out and the strips 
Wires on the center form removed 50 
that the form itself could be taken out, 


As a lining it was necessary to have a 
alvaniaed tron ox of sive tof in the 
it 


eres. tp eee me of ez 


and bent to fit tightly into 
inside of the top was filled 


sa ckene (Continued on page 120) 


‘SECTION OF COMPLETED Tal? 


How the forms are made and set up, and « section 
sowing the metal box and the two covers ia place: 


bee] 
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Leaky roofs 


made good as 


New / 


HERE is no need now to pay for frequent roof 

repairs, new roofs or leak damages. No more 
roof troubles! Rutland No-Tar-In Roof Coating (or 
Rutland No. 4 Paste) stops leaks instantly—it makes an 
old roof like new, or a new roof much better. 


Rutland No-Tar-In Roof Coating is easy to apply. It 
requires no mixing, thinning or heating. You can stop 
the leak as soon as it is discovered. 


Does not sag, harden, peel or blister 
RUTLAND No-Tar-In Coating provides a perfect roof 

' of asphale and asbestos—a tough mineral covering. Not 
a drop of tar in it, It will not crawl, sag, harden, 
or blister. Ic is not affected by acids, rust, decay or 
corrosion. The coating is elastic—adapts itself to the 
expansion and contraction of the roof. 


Save money—year after year a 
WITH Rutland No-Tar-In you can keep your roof 
watertight with minimum attention and maintenance 
expense. This is property protection at lowest cost! 

Ik can be used on every kind of roof (except shingles). 
‘There are also over 30 other uses, such as waterproof 
ing foundation walls. [ 


It will pay you to insist upon Rutland No-Tar-In | 
Roof Coating (or No, 4 Paste) at your hardware or 
pals sore. Hf your ealer has'e ie, mail coupon 


RUTLAND FIRE CLAY COMPANY é 
RUTLAND, VERMONT | 


Rutland 


No-Tar-In 
ROOF COATING 


RUTLAND FIRE CLAY CO., Dept 1-25, Rutlaad, Vermont 


Without obligation, please send me more inform 
on about No-Tara, with name of nearest dealer. 


wejghtandeven| 
tance. ‘Then stack ft 
‘against a still 
realtest,. Watch this BULL DOG 


Te ne tn 

made Se eae ee 

we ith gran oie A etch 

seers, Set 
7 Bg Features 

+ fom ity gy So 

jeans et 


li 
TuNonbveshable Foolpras/ 


°S KF, Ball earings, 
fal at Real Hea Paty 
ak Pott 


Chuck 
Five Handy Sizes 
Nate Thee 


a jae 
et pect vy Dury 
Bait eka all HEARS GUARANTEE. 
Last Word tn Drill Perfacion 
National Electric Products Co. 
Bee Po 
140 Buster Sret, New York, N- Ys 
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How to Patch 


Old Furniture, 


That Sheds Its Veneer 


By R. C. Stantey 


ANY have the mistaken idea that 

I veneered furniture is modern 

Veneering was done by Chippen- 

dale, one of the first of the famous eld 

furniture masters. He did not veneer his 

furniture to deceive the purchaser and 

make him believe it to be made of solid 

wood, but because it was possible to cb 

tain more beautiful grain and a wider 
range of figures in veneer. 


‘Most vencer, it should be borne 
in mind, is not sawed, but eut from 
the log with knives as the log re- 
volves in a huge lathe. ‘The veneer 
‘comes from the log like ribbon from 
roll and reveals the full beauty of 
the wood figure. A visit to any well 

ppointed museum will make it 
‘clear that many valuable pieces of 
‘old furniture are veneered. 


‘This being true, we are justified 


in going to. great lengths to pre- 
serve all the original veneer of 
antique furniture, ly as it 


is more difficult to give veneer an 
artificial appearance of age than it 
is to antique solid boards, 

In veneered furniture the veneer 
is the original surface, so any veneer 
which is renewed is considered just 
that much new material, in spite of the 
fact that the wood beneath it is old. Tf a 
vencered board should be replaced by a 
solid board, that much of the, orginal 
construction is regarded ax having 
altered and the value of the antique is 
‘accordingly reduced. 


T HAVE yorkedover pieces in hich the 
material was mahogany, but also ve- 
incered in mahogany to obtain the ad- 
vantage of a more decorative grain. In 
some eases the vencer has looked hope- 
less, but to retain the originality of the 
piece [have had to devise ways and means 
of preserving at least ninety percent of 


the veneer. ‘This is a difficult job and 
iuires the patience of Jot 
veneer frequently will be found in 


small oplinters, narrow ships, wide sr 

=f large pieces. ‘For the 73 
‘value, this must all be put back. 
Kips bs th condition, peoveded 
worth restoring, should be sent to an ex- 

rt the repairing iso diicult thatthe 

inner, without experience or equ 
ment, cannot hope to do more than make 
bad matters worse. Ordinary work of 
this kind, however, is no more difficult 
than other common repairs. 

‘To replace pieces of veneer, lay them 
flat, glue side up, and scrape off all the 
old -. Do not wet the veneer, as it 
ill expand to a greater size and be too 

for its original Remove all 
old glue from the surface on which the 
veneer is to be replaced and make all 
ions for damping. Use cold ge, 

liquid glue; this work requires 


prepar 
that is, 


‘When furniture veneer a damaged or becomes loos, 
carl petching ot Feghing wil nally tepair 1 


‘speed, but it calls for more speed with hot 
oe then wih cock as tre rae, bag 
very thin, will expand much faster when 
hot glue is used. Apply a coating of glue 
to the board only, not to the veneer. Put 
the veneer in place and clamp quickly. 

Every gluing job is worth exactly what 
the clamping makes it worth The amount 
of glue used has not: as much to do with 
the, quality of the joint, on » very thin 
coat we ina properly. elany 
Bit eter than many times he 
amount of glue in a joint that 
perpen operas 
with a good grade of glue, may have the 
fibers of the wood broken all around it, 
but the joint itself will not part or break, 
unless subjected to. dampness or 
ditions such as glue, from its very nature, 
‘cannot withstank 


LISTERS in veneer are caused when 
the glue gives way in places and air 
pockets form under the veneer. ‘To heal 
Biatr isa simple operation. With the 
Point of a very sharp knife, make an in- 
‘cision at or near the side of the blister 
where the glue still holds, and lift the edge 
of the blistered vencer. Be careful not to 
make the incision too far from the side 
where the glue still holds, or the edges 
will lap when clamped, and I would much 
rather have the blister to contend with 
than the lap. Pour enough vinegar in the 
blister to fill it up, replace the blistered 
veneer in its position, place the work in 
such a position that the vinegar will not 
leak out, leave for about eight hours, and 
remove any (Continued om page 136 


] 
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The Color Band Inlay on the Cap Identifies 
the Character of Every ge 


Waterman's Number 


Pink 
omer Sellow 


No matter how you write—forward or back-hand, 
straight or slanting, thin line or broad line, 
a NUMBER SEVEN will match your style 


, 


NGamber Secon 


Why try to suit yourself to a pen point when it is so simple to 
et a pen point that is made to suit you? The sooner you try 
Vacs’ Number Seven the sooner you will be rewarded 

with perfect and permanent pen satisfa . 
LE Waterman Company, 191 Bro 


Gigs Boies Se 


peer 
Use Waterman’s INK in Waterman’s PENS 


Waterman's 


For that balky engine 


PUT in Eveready Columbia Dry Bat- READy 
teries—their fat, hot sparks are great EVE) 

for starting engines of all kinds COLUMBIA 
stationary, tractor and automobile, Dry Batteries 


two cycle or four cycle. They make a 
big difference in cold weather espe- ee 
cially. Off the engine goes with a 
bang, to run steadily for hours on end 
with never a skip or miss. For exposed 
engines, use the Eveready Columbia 


Hot Shot, for its water-proof steel ROR RADIO“ usted the Rreteady 


Columbia is the greatest general 


case sheds rain, sleet, snow and fresh purpose cell, the Eveready Dry 
f Ce it Radi ‘A,” No. 7111, is the 
. i ii ‘el lio “A,” No. |, is the 
or salt water; besides standing abuse. Sepectar’ call far-thth one special 
NATIONAL CARBON CO,, INc. eon ae dry cell 
. It % 
New York (3 San Francisco ae — 


Unit of Union Carbide and Carbon Corporation 


a ei 2a saa er ce ae 
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Mounting a Lighter 
to Stand on Your 


Smoking Table 


By Walter E. Burton 


N_ EFFICIENT, attractive lighter 
for your smoking stand may be made 
by providing a lighter with a suit- 
Abie base. ‘fhe one illustrated, which in. 
cludes an ash tray, is but a suggestion of 
the many designs that may be worked 
it, Its cost for materials for the mount- 
‘was twen cents, 
the base consists of three pa 
metal ash trays a piece of Yet 
pipe 234 in. long, threaded at 
‘and filed flat on the other; and a brass re- 
ducing coupling. ‘The small end of this 
coupling, which should have outside 
threads, must be of sufficient diameter 80 


Parts used for the lighter and ash tray: 
‘nly the orginal filler plug we discarded. = 


that the threads may be filed off and new | 

‘ones cut to fit into the filling hole of the | 

hhter. ‘The pipe and coupling ean be ob- | 

tained from an electrical supply store. | 
‘The stand is assembled by soldering the 
pipe to the center of the tray and serewing 
the coupling on the top. As the coupling 
lace of the regular filler plug. 

the hole in it is soldered shut. | 


ANOTHER MEMBER 
OF THE TELEPHONE 
FAMILY w w ww 


ANY a radio set has found a new 
and richer voice in the golden 
throated Western Electric loud speaker. 


Produced by the world’s foremost ex- 
perts in sound transmission—Bell Tele- 
phone Laboratories and the Western 
Electric Company—this loud speaker is 
responsive both to low bass notes and high 
treble, reproducing them with fullness of 
tone and absolute fidelity. 


‘The same engineering skill which devel- 
oped the telephone has thus removed a 
serious shortcoming in radio loud speakers. 


Here again the name Western Electric 
is an assurance of mechanical and electrical 
reliability—whether on loud speaker or on 
telephone; microphone; public address sys- 
tem; music reproducer; the orthophonic 
horn and electrical recording for the pho- 
nograph; audiometer; audiphone and the 
talking moving picture. As manufacturers 
of the nation’s telephones, this Com- 
pany is applying the skill thus 
gained to making a widening 
range of communica- 
tion apparatus. 


Western Electric 


Purchasers. Manufacturers... Distributors 
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"That Stubborn Beard 


No Prob 


Whiskers come off quick 
and smooth when smal 
bubbles soak them soft. No 
drag, no sting or smart. It's 
a new method of shaving 
that’s very easy to prove by 
test...see our “no cost” 
offer in coupon below. 


‘OU'LL see the 
difference the 
minute you try it. 
‘Aelover shaver An 
easier, quicker 
shave’ You've 
, never known such 
comfort in all your 
shaving days. 
‘That's why we're 
*  offeringaseven-da 
Fon. teal the free 
ouand every other 
reader of this’ magazine. “You'll 
find the details in coupon below. 


Small Bubbles did it! 


No other 
Ci 


having cream 
(0 oth 


lem Now/ 


ui 


"We aay erry om the eat, sir. Seems we 


such unique results, ca cory as eB sh, eee 
bubble” father. For small bubbles aga Sages 
hold more water. ‘They carry it closer Good-by, Razor-Pull! 
to the base of your beard. A glance ‘ 
atthe photographs inthe circles proves ‘The minute you lather up with Col- 
this better than words. gate’s, two things happens 

Note the closely knit, moisture- 1. The soap in the lather breaks up 
laden Colgate bubbles. Now contrast the oil film that covers each hair. 
that with the large, airilled bubbles 2. Then billions of tiny, moisture 


of ordinary lather. 


laden bubbles seep down through your 
heard .. . crowd sround each whisker 
+ « soak it soft with water. 

In a moment your beard gets moist 
and pliable... limp and lifeless. . 
scientifically softened right down at the 
base. 


Test it Free, for 7 days 
Just jot your name and address on the 
coupon... and leave the rest to us. 

As an extra dividend we'll send a 

snerous bottle of "After Shave,” too. 
t's a brand new shaving lotion 
‘winning men by thousands! 


> 
y 
5 
> 
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Governor Improves 
Ford Motor Used 
as Power Plant 


By J. R. KOONTZ 


Pig. nor is attached and 
the pulley turned ty menne ofthe fan belt. 


od ord cars ar | 
power plants by 
n objection to this type 
tor is its imegular speed under 
various conditions, but this can be over- 
come by adding a governor, 


the flywhe 


OTORS taken fro 


shaftand bolt it to 
the motor in such 


be lengthened 
and used to turn 
both fan and gov- 


Fig. 2. The parts of the control mechanism, 
sod a photograph af the suembled governor. 


The 4-in. plate B has six } 
‘Two of them, opposite 
must be sawed 0 

form openings 
weights can work free 


a lever E with a U- 
to fit over the 
(Continued on page 100) 


ypening at 
in the 
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roommare jor the 


youth of \merica 


School claims them—boys and gitls, youth of 
America. Away they troop, tanned and rested, ready 
for their classes, Many of these youngsters know the 
Royal Portable—know it as the friendly, companion- 
able little machine upon which they first learned the 
magic of changing “a b c's” to words—the thrill of 
building sentences on paper. 

From grade to grade the Royal Portable goes, help- 
ing its users to do becter work, to win higher marks 
—making a habit of thoroughness, With its aid, 
homework of all kinds is neatly and quickly done. 

Everyone in the family uses the Royal Portable— 


father, often far into the night; son and daughter, on college work; and 
mother, for her correspondence. Light, handy, compact—the simplest and q 
easiest to operate of all small typewriters! 

‘The Royal Portable is made by the makers of the famous standard Easy- 


Writing Royal. Ie is built to last a life-time and is priced within the reach of an 
all—only $60, in colors or wood finishes, complete with carrying case. PORTABLE 
Gradual payments if desired. Prices slightly higher in Canada. TYPEWRITER 


Rovat Tyrewniren Company, Inc, 316 Broapway, New York Crry—BRaNcues AND AGENCIES THE WortD OVER 
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GOODELL-PRATT COMPANY ~% 


| GOODELL~PRATT | 


1500 GOOD TOOLS 
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Make Your Motor 
a Machine Shop! 


Get more use out of that small 
motor which you have. With 
just a few attachments, you 
can make many hard jobs 
easy. 


Sawing — Drilling 


Polishing — Buffing” 


Grinding 


‘To do any or all of these jobs— 
faster... better... more 
accurately—all you need is one 
or more of the attachments 
illustrated—of the proper size 
to fit the shaft of your motor. 


Easy to Attach 


Made with the care and pre- 
cision characteristic of all 
Goodell-Pratt Tools, they fit 
snugly and are secured by two 
set screws provided for the 
purpose. 


Your local dealer probably has 
just what you want in stock; 
if not, write us. 


hs, GREENFIELD, MASS.US.A| 


Mending Broken Concreta | 
Garden Furniture 


ROKEN garden furniture, sundials, 


bird baths 
of concrete, 
‘common beli 


wd the like, if made 


j-so-as to make the line of 


the break even stronger than when the 


piece was whole. 
The fragments should be soaked in 
ote foc at Met trate fours, Det 
some holes in each piece s0 that they wil 
face each other exactly in pairs when the 
arts are put to- wine 
ether. If the 
ari ees 
two pieces, 
itis best to as 
semble the two 
largest fragments 1 
ter they are 
Set add the others 
one ata time until 


assembled. i tcement bed bath 
For « drill you 
may sharpen the end of a discarded or 
very cheap screw driver, By constantly 
turning this as you drive it home. you | 
‘can use jt as a star rock drill, The blows | 
should he tempered by cushioning the 
mallet or hammer with an old piece of 
burlap or some rags, 
seat the holes have ben drilled, 
immerse the fragments again in water for 
fa few minutes and fle the holes, with 
{ett Freshly mixed, pure Portland cement, 
the larger pitce 40 that the break 
Roeuprerd aod acco tos Bette 
immovable. Insert a few pieces of fence 
wire in the soft cement, 
Wet the edges of the broken pieces 
tain, smear thin coat of cement over 
fand squeeze them together, —Re- 
moe the aes cement and cover with 
wet rags. Its iit that the pieces 
Tiocid pot be saved in the ease for 
twenty-four hours—O. J. W. HANsEx. 


Governor for Ford Motor 


(Contin fom page 88) 


wwe of the governor so that it will work 
4k and fort oe 


“To the lower end of the lever E'a heavy 
wire is fastened by means of a clevis G. 
AAs the wire is threaded to serew into the 
levis, a close adjustment ean be made. 
thepel sis ify whch ip united oi the 

‘arm ZZ, which is mounted om the 
frame. ‘This arm, as shown in Fig. 2, ix 
‘connected at one end with the wire J and 
at the other end with the rod K, which 
runs to the carburetor. 

When carefully adjusted, this con, 
trivance regulates the carburetor and 
makes a surprising difference in the even 
flow of power from the motor. 


‘Tas ficiency of hot ue depends largely 
‘upon the speed with which the joint 
etre pene bere tat 
all the necessary clamps are at hand. 
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be mended, contrary to” 
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<Good News 


Heres 'Nidavaele Widers 


Modern performance from a distinctly modern machine. Don't look for this new day value in a motor- 
cycle designed two or three years ago. Study these facts if you want the utmost for your money. 


IN appearance a vastly-better looking motorcycle, in _and giving a faster, more positive method of gear shifting, 
performance a new machine with improvements from 3 brand new degree of pick-up has been attained. 


end to end. ‘And — to balance this pickup —there are both front and 


fear whecl brakes. A ‘new, simple foot action on clutch 
Sfocks-out” easily in traffic: 
‘ylinders! Plenty of 
Uy fect of hill and your sporting bloed will tingle ae the G0 #0 your dealer»—rake the new Indian 4 for a spin—all 
that ‘over the by yourself. Stop by the wed 
Seen a cae 
rnd ingenious 


Send coupon for illustrated details. If you don't know the 
pame of your local dealer, ask us. 


INDIAN MOTOCYCLE COMPANY 
SPRINGFIELD, MASSACHUSETTS 


ASK YOUR DEALER 
for a Demonstration 
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| Blueprints for Your 
Home Workshop 


be 


btained for 25 


‘aulditional so long as 
‘lable. Other subjects be- 


Popular S 
250 Fourth Avenue, New York 
Scod ie the blueprint, oe blueprints, Ihave 

underlined below, for which incase 
secre illness cats 


NICHOLSON 
FILES 


4 
bs 

‘There is more than one way to clean 8 
Nicholson Files. Sometimes you can ei 
remove the particles which accumu- = 
late between. the teeth of the finer = 
files by rubbing your hand over them E 
or by striking the edge of the file on = 


the bench or vise. 


Probably the best method of cleaning 
any Nicholson File is to use the file 
brush and the file card. 


Cleaning the file at regular intervals 
with one or the other of these devices 
will make it last long and 

do more effective work. 


‘At :your: ‘hardware-or @ 
your mill supply dealer's. 


NICHOLSON FILE Co. 


tagasne sly ont of print 


0 Providence, Rhode Island, U.S.A. sans - 
ee 

—A File for Every Purpose! Someones 

pa a eae 
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PLASTIC WOOD 


‘Trademarks Reg. U.S. Pat. OF, 


Wood that you can mould. 
i comes from the can like 
Putty and can be readily ap- 
plied with the fingers or a 
knife for many household 
needs, as described below. 


Furniture Repairs 

Loose drawer pulls can be permanently 

placed or tightened by forcing Plastic 
‘Wood in the socket, and if desired, form= 
fog knob on the inside, Dents cas be 
filled; chipped mouldings built up; loose 
Joints tightened with Plastic Wood. Scrape 
fturface clean before ap ‘When bard, 
Sandpaper smooth. Paint or stain. 


Under Linoleum 
Linoleum may crack if laid over boards that 
fare worn, oF with raised edges. Before 


laying linoleum, smooth off sharp edges, 
Daild up all ws son the floor with 
Plastic ‘Wood, and fill in wide cracks 
between boards. ‘Thoroughly clean the 


floor before applying. When the Plastic 
‘Wood hardens sandpaper it smooth. 


For Broken Toys 
‘Toys which erack or break apart can usu- 
ally be firmly repaired with Plastic Wood. 
Gatetuy serape away paint or dirt where 
Plastic Wood is to be applied, in order 19 
have it hold firmly. Lost pieces of the toy 
ccan be built up; dolls heads can be affixed: 


‘Apply around the 
i Iris enti 


Screw Holes 

‘When hinges, or other Sstures, most be 
moved from woodwork, (as with screen 
doors) Plastic Wood will completely ll 
the old cavity with solid wood. Force it 
in the hole, allow to harden} sandpaper 
‘smooth and paint if desired. Plastic Wood 
is superior to wood plugs in that it will 
fl any shaped cavity completely. 


Whenhard,itcanbechiselled, 
sawed, planed and holds 
nails,tacksandscrews.Ittakes 
paint, varnish and lacquer, 
and adheres firmly to wood, 
metal and other material. 


‘Mouse Holes 

Mouse or rat holes can be effectively sealed 
with Plastic Wood. Firs, fil around the 
(edges with Plastic Wood.’ As this hardens 
{ill the center alightly above the surface of 
the floor or wall and shape to match mould- 
ings. When bard, pare level with a knife 
co plane and sandpaper emooth, Paint of 
‘Yaroish to proper color. 


thoroughly, and. with « putty 
Plastic Wood firmly into th 

the inside, allowing it to ov 
ot the crac Let it harden ‘befo 
tank. Cracked or chipped porcelain handl 
can also be repaired with Plastic We 


Automobile Repairs 
ty dents can be eliminated 
clean, fling with Plastic W 


papering smooth; paint of la 
Fiver or Bolt holes can be made to 


scraping 
nd 


Electrical Insulation 
recommended for Alling in 
‘ical apps 
‘workable mubstance is re- 
Qoited that will harden and remain wo, 1 
Bas a volume resistivity of 1014 ohmeenti- 
‘meters, a hundred times greater than mica, 
‘Attached to plier handles or other tools it 
farnishes « desirable insulated grip. 


Plugs in Concrete 
‘Where itis desirable to lny carpets on con~ 
‘roti easing or carpe to 
Concrete Bors, hang pictures or farteren 
‘on concrete or plaster walla, holes can be 
Griled into the concrete and filled with 
Plassic Wood, giving « wooden base Into 
‘which tacks, screws, nails of hooks can 
Tasily be fastened. 


Plastic Wood is carried at Hardware and Paint Stores, and by ship Chandlers. 
It comes in natural wood color in 1 Ib. cans at $1.00, and in 14 Ib. cans at 35 cents. 


PLASTIC WOOD 


‘Reg. U.S. Pat. OF 


Manufactured by The Addison-Leslie Company, 308 Bolivar Street, Canton, Mass. 


Hardens IntoWood 


For bathroom tile cracks, loose tiles or cracked 
porcelain ack for Piastic Wood White Waterpro! 
Tile Cement, specially prepared for this use. 


Use Plastic Wood Solvent for softening Plastic 
Wood when it hardens too rapidly. Ask your 
dealer for it. Solvent cannot be shipped by mail. 
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ATKINS +::: SAWS 


“totam wari a mae 
‘ovaet of sood wll 


GOOD SAWS for the Man 
© Who Makes Things! 


TYOU'LL get far more fun and satisfaction in making 
things in your home workshop, "if you usc ATKINS 
Saws. They help you do any job of cutting wood or metal 
faster, easier and better; save you time, effort and material! 

To sce “ATKINS” on a saw is co know that it is the 
highest quality and value youcan buy. For, only ATKINS 
Saws have “Silver Steel” to hold a sharp 
cutting edge longer. Only an ATKINS is 


ATKINS 


s ‘ols for | “Segment Ground’” to make your saw cut 

Sayer ang Teale f casily without binding. And only ATKINS 

Nop tlind sre ky, | Saws are fitted with “Perfection Handles” 

0. sy Hand Saw . . .No. 

pach hes to eliminate all wrist strain 

Coping ‘Xour Hardware Dealer can show you 

pass Sow ATKINS Saws for every purpose. Insist on 

cat an ATKINSyou'll fad ie the best tool 
Hack “ow Sameer jun ores mak 

Saw Blades 

Sew - Sotpe_ Bade Valuable Saw Booklets—FREE! 

Mill B. Files SawSee | Sendthe coupon below for these two 


1 rsctical booklets. You'll find them of real 
lp in’ buying and using saws. 


E. C. ATKINS & CO. Bx. 1857, @ 
428 So. IS Lndianapin, U.S.A. 
aig Nate et en oe En 


ime your Free Books, “SAW SENSE" 


aod “SAWS IN THE HOME” 


Wins Three Prizes 
with Our Models 


Te first prizes and the grand 
Scout handicraft. exhi at 

© won by M-year-old 

‘models illustrated, 

ig scale model of the 
the other is a model of, 
Seas, a famous ei 


Gtade Wicox, 4 Boy Scout of Galesburg, 
{it wich wioning airplane and ship models 


the Lind- 
69, and the 
clipper ship in Blueprints Nos. 61, 52, and | 
53, the lit on age 108). | 

lade was #0 successful 
such advanced models as these 


agenuity, per- 
cand liking for craft work sed 
hesitate’ to undertake their construction. 


“T made the models under the su 
vision of my father, who showed me where 
. tried to get me to 


do it second-class scout, in 
the eighth grade at se president 
‘of the Mohicat 


Shelves Set Up Without 
Defacing Closet Walls 


YY THE method illustrated, shelving 

can] be installed in the closets of 
rented apartment or house without ide 
facing the walls, ‘The shelves canbe 
readily removed at any time. ‘Two 


Ry aap X 
ey : 
Theses apes Grote anee | 
SS 


supports are assembled as shown with 
corrugated fasteners, which 


be ob- 
tained at any hardware store. The shelves 
then are notched at the corners and fitted | 
place —-F. M.D 


| @ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page &. 
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Have you tried it AFTER SHAVING 2 


EXHILARATES! 
CcOoOoLs! 


LISTERINE 


THE SAFE ANTISEPTIC 


106 
OIL 
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HEAT—AS BENEVOLENT AS SUNSHINE { 


Oil heating convenience 
—starts at the curb 


Tit ci track, sons few minute in fame of 
jour house. When it drives on, your oil tank, 
hidden underground, is refueled, You are not 
disturbed ia’ any way 


silent, clean procedure is typical of the 
‘operation of your oil heating system. 


simp! 
entire caret 


From the tank the heater takes oil as needed to 
keep the temperature uniform. Practically the only 
indication you have that you possess a heating sys 
tem at all js chat the rooms are always comfortable, 
night and day 


‘Your basement is clean. There is space for a work 
bench oF playroom. The entire house is free from 
grime and dust. 


Thousands of home owners each year are proving 
for themselves that no other modern convenience 
contributes so much to the comfort and health of 
the entire family as oil heating. 


‘Why not prepare for winter by installing an oil 
heater in your home now? In this way you can 
‘enjoy its even temperature during the trying days 
of fall when ordinary artificial heat keeps the house 
either too warm or too cold, and you will be ready 
for the incomparable convenience of oil heat in the 
‘winter days to come, 


For your guidance, che Oi! Heating Insite has 

ilshed a series of non-technical books written 
Eyauthoriteson domesticoll heating The coupon 
wal bring you the book you want: Mail soday. 


OIL HEATING INSTITUTE 


420 Madison Avenue New York 


1 The Oil Heating Institute is prepared to 
furnish special information on the heating 
‘of churches, theatres, botely, apartment 
houses and office buildings, and om the 
‘various beat treating proceses of industry. 


is the Emblem of the 
Heating Institute 


eisthesymbol of satisfactory pub- 
Beservice i 0 : 


‘This emblem prorects you, and it 
will be protected. on your behalf, 
By the Oil Heating Tnnicae. 


Check the book you want 


MAIL 
‘THE COUPON 
‘TODAY? 


lor weatine instrrute 
on 


October, 1938 


Home Workshop 
Chemistry 


Vy ‘Simple Formulas that 


; \ Will Save Time 
4 eat ‘and Money 
ci 

NE of the simg yet most. valu- 


able chemi 


tests which the 


itis worth the while of the auto owner to 
| Know positively the amount of wap 
| th ga from his favorite service tat 
apparatus to perform t 
test is (1) small bottle, (2) a wash bas 
cor similar receptacle, (3) a thermometer 
reading to 122" Fahrenheit, and (8) some 
thin pore copper beet, ch ag ca he 
bought cheaply from a’ chem iy 
house, or ean be hammered in the work- 
shop from pure copper wire. ‘Trim a piece 
toahout 14 by 8 in, and polish t bright! 
‘The copper ateip, ttmmed and. pal 
ished, is placed in the bottle and covered 
svith the gasoline to be tested, ‘The bottle 
Inloosely stoppered and set upright in the 
basin, “Now pour” enough lukewarm 
water into the basin to reach slightly 
shove the level ofthe gasoline and form & 
water jacket, in order to regulate the 
temperature of the reaction between the 
scp nthe gine any Is present, 
She copper atin 
‘Set the bulb of the thermometer in 
the water, place the basin containing the 
water and” the bottle of. gasoline ,on 
the back and relatively cool part of the 
kitchen stove, and then, by tnoving the 
| basin back and forth, find the place where 
| the tempersture will remain st approxt- 
| mately 122". Leave ‘the apparatus at 
this temperature point for three hours. 
‘Quoting from the U. 8. Navy Depart- 
iment. specifications for testing gasdine, 
the “presence of sulphur of corrotive 
‘compounds is indicated by the corrosion 
or olan of te asl exponed 
strip" of copper. In other words, if the 
polished surface of the copper has turned 
| 1a Ghar’ tyre bron 
(due to the formation of copper sulphi 
| hy'the end of three hours, the gasoli 
contains sulphur ina 
wwould make it corrosive in. a. gasoline 
nine. Tgnore only a sight darkening of 
the copper.W. H. Hastonb. 


Ixx spots usually can be removed from 
woodwork with a strong solution of oxalic 
Gd. “Prepare the solution by dissolving 
Oxalic acid erystals in water until no more 
wil dave If several applications do 
not cause the stains to disappear, apply 
Heat oue maosd sal one cet 
nated lime immediately. Should this fal, 
try repeated treatments with phosphor:e 
acid of fifty pereent strength. "Be sure to 
remove all traces of the chemicals from 
the surface with water and allow the wood 
to dry before attempting to refin 
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New Electric ‘lo 


MILLERS FALLS 
TOOLS 


DRILLS - TURNS - GRINDS 
SAWS - SANDS - BUFFS « POLISHES 


PROMISE yourself «big new chill with this New Electric Tool- 
shop. You won't be disappointed. It has energy and reserve 
power beyond anything you've ever expected in ahome workshop. 


{ee the Toalshop you've always wanted but have never been able 
++ a man-sized outfit wich a motor that doesn't lie down, 


this powerToolshop. Your hands don't tire and lose their accuracy. 


Big labor-saver "round the house and yarage ~ 5 seconds to de- 
‘mount the power unit and you have a sturdy electric drill chat 
takes all the toughness out of household repair jobs, removing. 
carbon from your automobile—grinding, buffing, and polishing. 
Drilling metal takes seconds or minutes, instead of half hours o¢ 
hours. 


IN 
cw Elec Toolthop 
ise love and 10" highs st 
Sd inthe" Comey ae) The New Electric 
Sacto, were eet, ‘oolshop includes: 


with leather | )(*Standand tec Dei ower 
far. 


You'll be amazed at 


‘Steel Carrying Case 


smesras | WITLLERS FALLS [ MILLERS FALLS 
aaa New Electric Toolshop man 
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NE fomein double headlights 
crowned mudguards 
=the’ A Teil Ie’s the very model 
that the motorcycle world has been 
waiting for — lighter than the Big 
Twins, but wonderfully smooth- 
running, powerful, and fast enough 
to pass any mile-a-minute car. 
Ride out on this latest Harley-Dav- 
idson—over highway or trail—and 
see for yourself what a marvelous 
performer it is. Then wonder how 
it can be sold at the low price of 
$290 f. 0. b. factory. 


Ask your dealer about his Pay-As'YouRide 
Plan. Mail the coupon for new literature. 


Hartey-Davinson Motor Company 


Deve. 8. 


‘The 1929 Single 
mas all the ¥ Big 
fimeus” Bom 
‘complete at 


HARLEY-DAVIDSON MOTOR CO., 
Dept P. Si, Milwaukee, Wis 


BIG 
FEATURES 


Teeeremed in 45 Torin, 1) Big Tein, Single. Send erate. 


-| moved, an_impal 
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Ash-Pit Sprinkler 
Reduces Dust 


in Cellar 
By Charles B. Carlon 


WVITE the tartng of the house fur. 
nace in the fall comes the ash dust 
nuisance. Every time the ashes are re- 
Ipable and penetrating 

white cloud spreads through the cellar 
and often enters by devious cracks into 
the living-rooms above. ‘The dust is 
particularly annoying to the man who 
takes pride in a cellar workshop, and it is 
Srapicteens owas tetomrie 
‘To reduce the dust to 0 minimum iis 
necessary merely to place a sprinkling sys- 
tem in the ash pit of the heating plant, 
My own installation proved so practical 
that all my acquaintances have made 
similar sprinklers, if for no other reason 
than to keep the dust out of their hair and 

clothes. 


ter pipe with many fine spray holes 
init tasted to the nds walls of the ast 


WATiCACROSS AND Down ASN PIT DOOR 
Saas te 

‘Serinkling sytem placed directly beneath the 
| erates tov datmpen ‘the ashes before removal, 


pit directly beneath the grates. ‘The shape 
‘or size of the furnace makes no difference, 
‘as the pipe can be cut and bent to suit 
In my own case the installation is as 
ilustrated Holes are drilled in the pipe at 
intervals of about 134 in, s 
re pipe is tur 
ing. s0 that the holes, which 


is certain to be dampened. 

ipe is held in. place with strap 
fasteners. Ells are used where necessary, 
and an ell and a close nipple are used i 
carrying the line through the side o 

ash pit. The connection with the supply 
Pipe is made by means of a union on the 
outs is ment allows one to 
| work from the end of the line, which 
should be closed, of course, with a cap, 
back to the supply pipe. “A valve is put 
in the water supply the furnace; 
for a 34-in. line a lever-handle stopcock is 
‘convenient, 

‘The sprinkler should not be operated 
when the ashes are hot because steam 
‘would be generated and unt y dust 
caused. My method is to fire 


in the morning and during the day, as mec~ 
essary. and before making up the 
fire at night, to: prinkle the cold ashes and 


| remove them. 


fore shaking instead of after. 
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JHORDARSON 
AUDIO TRANSFORMER, 


JUPREME in musical performance, the 
new Thordarson R-300 Audio Trans- 
former brings a greater realism to radio 

reproduction. Introducing a new core mate- 
rial, “DX-Metal” (a product of the Thordar- 
son Laboratory), the amplification range has 
been extended still further into the lower reg- 
ister, so that even the deepest tones now may 
be reproduced with amazing fidelity. 


The amplification curve of this transformer 
is practically a straight line from 30 cycles to 
8,000 cycles. A high frequency cut-off is pro- 
vided at 8,000 cycles to confine the amplifica- 
tion to useful frequencies only, and to elimi- 
nate undesirable scratch that may reach the 
audio transformer. 


When you hear the R-300 you will appre- 
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c 
ot 


Taioo for use with transformer 
17-2050, $18. 


Power Compacts 
A very efcent and compact form of 
Power supply unit. Power transform= 
fr and filer chokes all in ane case 
‘Type R171 for Raytheon rectifier and 
1H type power tube, $1500; Type 
R210 for UX-28 rectifier and 210 
power tube, $2000; Type R-280 for 

20 rectifier and 171 power tube, 
$1700, 


Speaker Coupling Trans- 
formers 


A complete line of transformers to 
‘couple either single or push-pull 171, 
210 or 250 power tubes into either 
high impedance or dynamic speakers. 
Prices from $6.00 to $12.00, 


Screen Grid Audio Coupler 


‘The Thordarson Z-Coupler T-2900 is 
1 special impedance unit designed to 
‘couple a screen grid tube in the andio 
amplifier into a power tube. Produces 
‘excellent base note reproduction and 
amplification vastly in excess of ordie 
nary systems. Price, $12.00. 


& 


THORDARSON ELECTRIC MEG. CO. 
J 390. Haron St, Chicago, I sue 
Gentlemen: Please send me your constructional 


booklets on your power amplifiers. Tam expecially 


ciate the popularity of Thordarson trans- 
formers among the leading receiving set man- 
ufacturers. The R-300 retails for $8.00. 


THORDARSON ELECTRIC MANUFACTURING CO. 
“Transformer Specialists Since 1895 


H 
‘WORLUS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS | 
and Kingsbury Streets. — Chicago,Ill.USA. H 

aE 


interested in amplifiers using sabes. 


——————| 
t 
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OOL 


THE KING OF THEM ALL 


A Work Shop Worthy of 
the Master Workman 


OR the man or boy whose chief joy in ‘making things" is 
in making them right, the Ar-Con Utilitool provides a most | 
satisfying answer to a long-felt need. 


‘Here is a complete home work shop that is not a toy or a make- 
shift, but a substantial, well-built outfit which enables even a 
novice to turn out work of the highest quality with gratifying 
speed and accuracy. To the experienced artisan its rugged 
strength, precision construction and ample power are a source 
of real delight. 


With @ powerful motor-driven lathe as the foundation unit, the 
Ar-Con Utilitoo! also includes a circular-saw table, combination 
Jig and scroll saw, sanding disc and table, grinding wheel, and 
cotton buffs. The 14 H. P. motor is of the repulsion induction 
type—the most efficient type built—and is fitted with SKF ball 
bearings. 


‘You who have been waiting for a real work shop to measure up 
to standards of quality workmanship—whether for profit or 
pleasure—will find your ideals realized in the Ar-Con Utilitool. 


THE 
AR-CON TOOL / THE AR-CON TOOL COMPANY 


COMPANY 500 Fassett Street, Toledo, Ohio 
500 FASSETT STREET, 
Please mail complete description and prices of 
TOLEDO, OHIO ne siediniaitiican 
Mail the coupon for fully 
stltrased descrptee eircmtar | Nome — = 


‘and prices on Ar-Con Utilitool 
‘and individual wnits, 


| weight D opens the door outward. Vines 
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Automatic Door Lets 
Hens Out Early 


UBURBANITES and others who 
have a few chickens and keep, them 
Jocked up at night usually find it incon- 
venient to get out of bed at daybreak to 
Jet them out of the chicken house, The | / 
chickens, however, can let themselves out 
if a door or window is fitted with the | | 
automatic release illustrated. 
‘The weight of the first chicken to step 
con the pedal in the morning withdraws 
the hook from the eve C, and then the 


there is some unusual disturbance, the 
chickens will not leave their roost ‘until 
dawn, so that once the door has heen 
fastened with hook B it will stay shut 
through the nigh 

‘The only materials needed are one 
board for the pedal from 3 to @ in, wide 
aul of aay salable length one begs, 
four serew eves or. staples, one piece oi 
wire for the hook B, one post, a weight, 


and a length of chain or rope. 
type installed by me in 
Tt has been 


A device of th 
1924 still ‘dail 
‘elaborated upon by some of 
the extent of making the chicken 
themselves. The feed is placed 
tacle in auch 
‘out as the window swiny 

* chicken house in which this device 


regular door through which one ean leave 
the trap is set.—R. C. S. 


Coloring Ship Model Chains 
FEB it ditcult to paint, ship 

model chains black, I use this simple 
method of coloring them: If the chain is 
copper, Tip easily prepared soli 
tion of 1 o7. liver of sulphur oF potassium 
pentasulfide to 16 oz. of water, which 
oxidizes the metal and produces a black 
‘olor of a pleasing appearance, If the 
cchain is brass or iron, it is first copper- 
plated and then treated in exactly the 

str. 
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ew HA MMARLUND 
N.€Y Contributions 
to Betrer Rapio 
“Battleship” N\ 


T E parts used in your receiver are more 
i 
Multiple Condenser 


important even than the circuit. Circuits 

change little. Most of them give good results. 

But parts have improved greatly because it 
Leader of the gangs. Built f 
has well as beauty. Dic 
Free moving rotor. Sect 


is the parts that give you the quality and refine 
ment demanded of modern radio. 

Your rec no better than the 
poorest part in it. Follow the lead of the 
world’s foremost radio engineers—use Ham- 
marlund Parts and be sure. 


Unique Mechanism 


The driving mechani - 
or a Seeptin 


the frame permit. the 
direct. attachment of Hammarlund 


ad Knob-Control 
Healing Cindemer oe wim pe TP 


Made in 350 mmfd. and s00 mmfd, 


sizes, with two, three and four gangs ages, 
operating on a single shaft. ~tioetately 
Towt motion. 


faltrange movements of & 
‘nultine condener 
fretching 


ect al 
sected with the A" 


‘Brune Biot 
Sshancing. Mecha sam 


Shield-Grid Coils 


For the eRe he puta ail or eee) 
Exceptimally | elicient _ tow-cesistance, 


Short-Wave Fan 


Plugin Coils covering the short-wave bands 
from 8 to 215 meter. 

Space-wound, giving extremely low resist 
ance, Widely spaced plug-in terminals. Ad 
justable primary, held in any position by fric~ 


mand. ettuporting Inductance, 
iameter, 

Digh-impedance primary with three taps 
(or desired pices nad selectivity 
“Antenne transformer 


he standard three-coil set (illustrated) 
covert the popular range from 15 ta 107 


meters. Other coils available for higher or Equalizing Condenser 


lower wavelengths. 


A sail neataising erode 


Write for Hammarlund felted wece, Ralcine toon mie dice 
Folders before planning Scien o eter cee ies 
your new receiver saan aoe 
Gor Betton Radio 
HAMMARLUND MFG. CO. 
424-438 W. 33rd Street ® a mmarlu nd 


New York, N.Y. PRODUCTS 
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tus 9"x3' New Model Candlestick Turning || 
SOUTH BEND Jr. Reduced to a Few 


Simple Steps | 


By HERMAN HJORTH 


We ship. Lathe immediately 
upon receipt of small" down. pay 


Comoicte jnstruction Bok “How 
to'Ran a Lathes 

Prices and Terms 
of 9-Inch Junior Lathes 


i indie she, 
Dem, Moni ce Ele t= to M 


Weight 
300 toe. 
9 ioe 
ities 
$25 the 
Sole 


‘is frnshed by thre type of Motor 


‘ne 


Prices and Terms on Other Popular Sizes ce with wood-turning 

elena Mon fos Sek ‘They will find face- 

“x4 Quek Cane Gur Tie van ee BE tent Price $338.0. phase of the work, 

Hae een Geer Tree. © Srp feeee Ss. 4 A more difficult that spindle turning: 

er oe beast and no set of exercises need be mastered 
et ms iss before real work ean be attempted. 


G0" E60 Brake Drum Lathe 2100 lim: 3090 3200 Go 


Write for Free Time Payment Catalog 40 
Tatering ales 4nd typeof New Mae South end 
irathes wtih Prices, tnd Monthly Bay 
toums'on each nse’ Chock below the te Lathe kv which 


Soave interested. 
Time Payment Catalog 40 
Tench Pathe 

Heinch Cathe 

Brake Deum Lathe 


‘The tools are the same as those de- 
he first artic! 


Taney 
01200 South Band Lathes in Use Euipenent—erice $570.0. 


These Oice Bargains Can't Be Beat ric» stvinc:neboresicstary emo. 
ae 2 Fig. 2, Making the 


Send 10 in ptamupe or erin for Boie's ater ental {ag wood from the edge with the tor of & 
Send ‘Note positon of the Test 


in 


ake candlesticks, lamps, suobing 
‘Stands, fran rings, boxes, trays, and 
| emis” Then uj of 
erie in detail in this ar 
SeEzS1Z.00 | tumed only by the use of 


Pee $13.50 « Voviurine 
Pampa 


Merde, at 


bs tithes orm 
weB os. - 10-0, FOLEDO, ONIO " = 
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of movey right at home, and what's 
more, have real fan doing ie. We thow 
you how. We farnish complete out 
Tor work and give you this big assort 
ment of giftwares without extra charges 
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FREE of extra cost—Send cou 
tails of our amazing new plan. 


113 


for de- 
c tells you 


how co get a big assortment of giftwares 
worth $63.10—24 separate articles—with- 
out a cent of extra cost. 


Men and Women Earn'l0t50 


a 


awe 


ted art wares The admiration 
tnd envy ofall your friends. All this can 
sickly beyours Whetber man © woman, 
You can jeaen the fascinating new Froet 
Sion of Artcrafter right ia your own nome 

"You don't have to know how to draw. 
No experience required. "We show you 
everything aod tel you the ssret of Fire- 
Side’ famous “Three Step Method.” Ale 
‘hose overnight you nd yourself decorating 
eausifal, exclanive Fireside Creations. And 
the Bes thing is that you ca work either 


FREE 


Write o send coupon at once for your co 
ofthis valuable book. Tes fe, I tells you 
hw become Frese Memb a al 
advancapee ct outlined ere: 
How to et aris asthe and his astre 
mene of pftwares with membership and 


inagies Lare ew PreHIRL, 
Se para 3 “ron 

‘ctmeyatene Dates ttoperecny * | SUMO ren 
Pepper gti 


U2, 


hom 


FIRESIDE INDUSTRIES, 
Dept SUP, Adrian, Michi 


ek, painting these artistic 
at 


this Easy Way 


soaweek. spare time or full time, There is no limit 
Wholesale 10 the profits you can make, 
yome. Beas- By our ew plan we furnish complete 


cout and give you a big assortment of gilt: 
Wares free of extra charges. When ‘you 


dling or ean 
When you have decorated your f 
sprint, we how you eal how 10 
Sispoue of ie a 4 prof. From then on you 
am make from Sto to 08 week 48 many 
‘STour members Jo 


MAIL COUPON FOR IDEA BOOK ON DECORATION 
HOW TO GET GIFTWARES WITHOUT EXTRA COST 


how you can start making money without 
leaving your home. Don't miss this oppor- 
tunity. If costs nothing ¢0 find out. You 
are oot obligated io any way by sending for 
the hook. Mail the coupon today. 


FIRESIDE INDUSTRIES 
Dept. 51-P, Adrian, 


Mail CouporiToday rise 


ichigan, 


Ste 
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Nowe. - ROOT 


Write for our brown book of Counters 
for all machines and development 
work, Offers counters from $2. up. 


COUNTERS: 


— 
Gam idle machine-hours 


Nina ROO 


The large Revolution Set-Back 
Counter at left records the output of 
‘any machine where a shaft-revolution 
indicatesan operation. Price with four 


|NCORPORATED 
HARTFORD, CONN. 


Men-you no love sinker here's unt the 
air of bane 


Full size cake of Lava Soap FREE! 


Mail this coupon 


Proctor & Gamble (Dept. 28) 
incense Ona OP 


EF LOFTS == 


DIAMONDS 


GENUINE DIAMONDS GUARANTEED 
AT IMPORTERS’ PRICES 


ww 


Candlestick Turning 


|. 
(antinued fom nage 118) 


(Figs, 5 and 6) consists of two parts, the 
upright and the base. Let us turn the up- 
right first. One end of it has a round tenon 
fitting into the base. ‘The other end must 
be bored for the eandle. Bore this hole 
with an auger bit before putting the stock 
in the lathe, As candle ends vary in diam- 
ster from 8{ to. % in, it is best to bore a 
hole "ein. in diameter and of about the 
same depth. A quick boring auger, that 
me with few threads on the spur, is the 
satisfactory for end-wood boring. 
“Tura a plug or short evlinder to fit this 
holeaccurately. Itshould be about 14in. 
ton ing it off be careful not to 
cut away the end with the hole made by 
the dead center. The plug should. fit so 
that it can be forced. wi 
the hole in the 


Fla. 3. Using the 
ot Anew oh 
to bore the hole 
tke the tenon of 
endlich upright 


Fig. 4, Marking the 
Siameter of the base 
‘eh ividere het 
‘onthe. Treat and 
entered by tral 


turned down to size; if too loose, it may 
have a piece of paper wrapped around it, 

‘When the plug is placed in the hole, the 
end the mark of the dead center 
should project so that it can run on the 
| dead center of the lathe (Fig, 6). In thi 

manner the hole bored for the candle wil 
he accurately centered when the stock is 
turned. “Turn the upright according to 
either of the designs given in Fig. 5. 

Get out the stock for the hase, plane it 
fat and true on. one. side, and et the 
sharp corners off it. Screw a faceplate to 
the planed side of the piece, centering the 
plate as well as possible, ‘The screws 
‘should be rather heavy, and their length 
depends upon where the screw holes in the 
faceplate are i there must be no 
danger of cutting into ther 

Ifa small enough faceplate is not avail- 
able, it will be necessary to use a screw 

. which is merely a small faceplate 
ith a serew in the center. Tn hardwoods 
small holes must be bored for the screws, 

and soap put on the threads of the screws 
will act as a lubricant and make it easier 
to drive them. 
After the ‘stock has been securely: 
screwed to the faceplate, the live center is 
| removed from (Conlinun on page 116) 
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Abox - 


DYNAMIC SPEAKERS 


Wall Model 


HEN you first listen to an 
Abox Dynamic Speaker 
the improvement in tone quality 
is instantly recognized. The longer you listen to i 
you appreciate the well-rounded tone, the li 
duction. Like those who are now enjoying Dynamic Speaker 
radio, you too will be well pleased with your investment. 
ABOX DYNAMIC SPEAKERS can be used on any set with a 
good audio system using a No. 112, No. 171, No. 210 or No. 
250 tube in the output. 
eS Three models are illustrated. The wall model 
introduces a new idea in Dynamic Speakers and is 
the best reproducer. The large front bafile-board and 
the walls of the room combine to approach the 
theoretically ideal baffle-board. The result isa speaker 
that produces better results than one mounted in a 
box type baffle-board. 

Like all Abox Speaker cabinets, the wall model is 
beautifully finished and is a handsome ornament in any 
home. It takes up no floor or table space, which is an 
advantage in a well-filled room or small apartment. 

Special care has been taken in the table and con- 
sole models to produce not only beautiful furniture, 
but the best possible acoustical effects. 


nore 


"TIE Abox A. C. Converter with any good "B” unit will make 
your set electric. The Abox changes 110 volts, 50-60 cycle 
current to 6 volt direct current to light the filaments of your stand- 
ard tubes. No change in wiring, no change in tubes—simply discard 
the storage battery and the charger and attach Abox in a few 
minutes. Abox provides the convenience of true electric operation 
with a minimum investment. Send for free descriptive circulars. 


The Abox Company 


215 No. Michigan Ave. Chicago 


Table Model 
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Candlestick Turning 


| Continued from jan 
| 
| 
| 


Too tough to quit on 
the hardest job Zz 


(of the oatpat of the mil. The sm 
iF Wioerior life of 


Specify 
Simonds for 


pnd 

the headstock of the lathe, and the face- 

SIMONDS sAW D STEEL COMPANY plate is screwed on the end of the live 
"The See Mote” Fachburg, Mase, Basted 052 ‘ 

BRANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITiRS rohan fii Hipp edin ert 

! bed), at a height clow 

iter of the stock and 1 in. away 

from it. See th e work revolves freely 

ts medium rpecd, 

ney’ veld at 

| he base, fo: 

Patmos ial froer the 

H. GERSTNER & SONS | the base circular (Fig. 2), 

Bes toes ish the vibration caused by 


Where did I put 
that ...2? 


‘Wuere did you put that gadget, 
thingamabob or whatsit that you 
saved for just such an occasion 
as this? Closets will have to be 
searched, the basement looked 
into, and you may even desper- 
ately ransack the attic. Use a 
good flashlight. Don't trust 
matches in dry, dusty places. One 


fareless spark’ may burn you out. | uneven centering. The cut sho 
‘Look safely with your Eveready. stopped | ont apes the rear face of 
Get the flashlight habit when the hase, for the wood may split if the cut 
tra there are things to be found” And | is extended all the way acon the edge of 
What Instrument Would YOU Like? | IA your batteries} Eveready If the face ofthe base is rough or much 
Saylight —they're built to Jast. | material has to be removed, first use a 
‘They come through with service | Tound-nose chisel, holding it flat upon the 
‘T-rest and at right angles to the base. 
real service. The longest last. 
Ps Move the chisel across the face of the base 
ing. batteries that ever flied 
i from the front to the center and back 
flashlight —Evereadys, ‘The bat. 4 
tery maker 2 dashighe "Make | asain, Smooth the face with a aur 
Se eee ange Make | Ni cclaam tent brine rier 
Keep it loaded with genuine Ever- square as in Fig. 1. 


‘Mark the diameter of the base by set- 
ting a pair of dividers to a distance equal 
to the radius. (Continued on page 132) 


eady Batteries always. 
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Our 9th Anniversary Offer! 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 


ice wih higher pod 


ssinely tow priced 


BEAUTIFULLY ILLUSTRATED CATALOG, 
TESTIMONY OF NEARBY USERS. Bits Gag eh Ne 


BO! saowess noes conrcenron, 

Feed ranl ag ry tn 
mEeeyy comet at ge et at 
TER ovgarecat a cot t 
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1» an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 5. 


18 


after 40 years 
he ought to 
know, 


Sran Hack Saw Braves 


He ought to know....what 
Hack Saw Blades to buy.. 
mechanics of the old school 
that have spent a lifetime at 
their work will tell you that 
STAR HACK SAW BLADES 
are their choice. 

‘Most of these old boys have tried 
them all and invariably you will find 
that today STAR BLADES are in 


their kit... they answer their daily 
needs for all kinds of cutting work. 


After you have tried them, you too 
will find that they answer your 
needs. 


Write for free samples. 


Clemson Brothers, Inc. 
Middletown, N. Y. 


MAKERS SINCE 1883 


Star Hack Saws Ws 
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| Makes Motor-Driven 
Sprayer for $10 


| nota moto ant compressor are 
‘he principal parts of this point sprayer, 


‘accompanying. illustra 
than 810 to constrct.. With it Tha 
many lacquering jobs, inclu 
ing of a breakfast 

fs hep: ate fe fro 
machine and cost 83 secondhand 


| HE paint spraying outfit shown in the 


5 He 
their pump shal 


and a base welded 
on the other. ‘The 
pressure gage I pur- 


‘The method of 
inatalling the sir ltr inthe tank i sh 
in dl 


| Paper Chips a and Pencil Hold 


Open Reference Books 


illustrated. ‘Two paper clips are fastened 
to the leaves on opposite sides and a 
pencil is run through them 


bound with fasteners —E. ME. Quis 


| 


A. detatce programs for Aecting sina 
| Sosa ah ouaon maa i 
Chit 


ce soall murtnen en 
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BT 641 


Six tubes and rectifier, A. 
Henly singe: control 
amie delves = An eachgan 
Feature =the Antenaa Co 
Bemalog provides far” preater 


1SGhe otherwise” American fel 
Paghes Bete lew tes 


Atop of pore 
BT 821 
Chale name 94 BT 821, Bena 
purl walnut cabinet dynamic apenkes 
Pricey devs tal 30 


r COUPON- 
{ 
1 Send dete on 3 Radio Receivers 
{ Cone Speakers [1] Dynamic Speakers 
i Demonstration _[] Television 
1 
1 ame Dealer 
BT 820 1 steee: si 
igh tube and rectifier, A. ony, singe contro, BT ! 
Bice, Tew tubes, 50000 adios eas 8.10 % 
i 


“The Finest We 
Ever Hear 


—the verdict of those who 
appreciate the best 


HE Bremer-Tully record for highest 
is well-known to every radio en- 
and even that has been exceeded 
in these latest B-T models. 

Backed by seven years intensive manufac- 
turing experience they offer you your safest 
radio investment. 

Every B-T product is Quality throughout. 
Not a single item was ever built to sell on 
price—yet you will find that Bremer.Tully 
Quality costs less in the end—and brings you 
much greater satisfaction meanwhile. 

Furthermore, 

Tully radio is handled by the best mer- 
chants—Those who sell quality only. 


9 


Send coupon for details 


Bremer-Tully Mfg. Company 
6564662 Washington Blvd. Chicago 


ou noon ax there ie anything 


© This seat ona 


The finest ° 
money can buy 


just think how much you use a 

ammer. Are you content to get 
along with any but the best? 
‘The head of every Maydole Ham- 
mer is of pressforged tool steel, 
beautifully tempered. The handle 
of clear, second-growth hickory, 
air-dried for years and put on “for 
keeps.” 


Ask your tool dealer to show you 
Maydoles. He has a complete 
range of styles and weights. See 
for yoursell what really fine tools 
they are. Youll enjoy using them 
and they're good for a lifetime of 
hard service. Insist on the genuine 
Maydole—the name is stamped on 
the head. 


The Norwich 
Ball Pein Hammer 
A drop-forged Ball Pein Hammer 
with 2 beautifal “hang” at a price 
that makes it'a wonderful value. 
‘An ideal extra hammer for home, 


garage ot farm. your 
ps ee you the Norwich 
Hammer. 


WMaydole | 


Hammers 
‘The Diavid Maydate 


rr 


| lar for purely decorative pus 
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NCIENT looking treasure or pirate 

chests. which have become so popu 
44 novel and excellent type of cabinet for 
sheltering homemade radio sets. ‘They 
are of distinctive appearance and allow 
unusual ease of access to the set itself, 
‘especially if built according to some such 
plan as that illustrated below. 

‘A chest of this sort may be made of 
walnut, mabogany, oak, or a more easily 
worked wood. ‘The construction is eo 
paratively simple. 

Make the bottom 4.3 by 11 by 1085 

Bs by 7 by It 


in. and the two et 


rough the Bottom The two chest cover 
ends €. 36 by 3 by i 
fitted, and doweled to the top ends of FE 

ndicated. ‘The poplar or whitewood 
ner ends D, 4¢ by 65 by 8% in. and 
\{ by 214 by 10 in., should be shaped and 
fastened in place ‘with glue and. 34-in 
No. 17 brads. Cover piece F. 34 by 334 
by 1814 in., two pieces G. 34 by 314 by 
1834 in., and two pieces IT, 34 by 34 by 


| This Radio Csliner Leal Looks 
Like a Pirate’s Chest | 


By FLOYD E. FREEMAN 


October, 1928 


‘The treamure chest when closed is hand 
sme’ ornament for’ a living-room tble, 


yy set with a 7 by 18 in, panel and not 
‘more than 10 in, deep over all. ‘The base 
can slide under the inner ends D, which 
may be cut to receive it, or the bottom of 
the chest may be wed a the bottom of 
the set. Pieces 1, 34 by 1 by 7 in may 
be fitted after the set is i ‘and 
fastened with 3¢-in. No. @ round head 
screws. ‘These pieces hold the set in place 
and act as door stops. 

Fit small locks on the doors. Place 


1804 in should be fitted with correctly 
beveled edges, smoothed, sandpapered, 
sd led i as Tin. No. brad 
‘iriven skilfully in place and set 
elow the surface as at J, they. will 
strengthen the cover. The ‘two doors, 
flaps or chest sides K, 34 by Tby 1814 in, 
should be made of quarteraaved prcces 
to prevent warping. ‘They are fitted and 
| See ca pane tan eeee oak 
1y harrow with 

eve plates, or with desk slides or stays. 
A chest of these dimensions will receive 


hooks at P inside the ends to hold the 
cover ad pert cay removal for 
fcocss to the set, Pieces Bf, 34 by 1 by 3 
in, may be fitted and glued in place to 
regi the bal ofeach hock. 4 

Feike e duccanieeviege i Gijon 
from tin. veneer and glue them in place 
as indicated; this will make the edges of 
ih code in, The nd and 
supports may be worked to shape from 
$n. wood and glued in 
1 il ata ot conti nde 

means of two midget rf 
Sacoed bos auoll pine of peas, CaS 
in fitted into the base at one end of the 
cabinet and fastened with screws, 
sister, cod rabble vara The stops 

rubbing varnish, The 

and other decorations may be given tre 
coats of brown lacquer or finished with 
sluminum, ‘copper, ‘oF bronse, paint, o 
‘vith black shellac rubbed to.a dead finish. 


| | 
i 
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How to Letter and 


Number Small 


Round Parts 
By Henry Si 


ANYONE who has ever attempted | 
letter small cylindrieal work neatly, 
knows that it is difficult, Otherwise 
well-made parts are often deficient in this 
‘one respect. Asa very slight displacement | 
of a single letter is enough to spoil the 

pearance of a piece, the chances are all 

nst the man who tries to do such 
work by ordinary means. 

With the simple arrangement illus 
trated, the job is done easily in a fraction 
of the time otherwise required. With the 
tool once on hand, various sizes and kinds 
of such work can'be handled, and diy 
ate pieces, in particular, are finished | 

‘The tool is not 
longitudinal, and 
‘on the cylindrical body 
‘as center-punch marks may be 
made readily and accurately. 

‘The tool is used in connection with a 
lathe, on which in this instance the work 


on 


is held between centers on an arbor, A. 
‘The tool itself consists of a square block 
of cold rolled steel, B, held in place on the 
compound rest by a clamp bolt, the foot 
‘of the block being let into the T-slot to 
insure its accurate location. A large 

i ¢ block makes 


are used. They 
ction and prevented 
ew, D. In order to 
used by the hammer 
blow and prevent it from falling upon 
the centers, support screw, E, is pro- | 
vided in the bottom prong of the notch, 
A third sere, F, let into the rear wali 
of the notch, serves to center the block | 
onthe article, ae 
he only item of any expense is the 
of round stamps. If no sich 


the shop, a die sinker will 
of average-sized figures for about 
dollars, and as such stamps can be 


used on other work and will outlast 
ordinary cheap letters, this is reaso i | 
enough. A center punch of the same size 
shank as the letters should be maste at 
the same time, 

‘Care must be 


satisfaction 


(Continued on page 122) | 
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“and 


Your 


aa 


when your hardware dealer of- 
fers you “Yankee” Tools, that 
he values his own, reputation— 
and your satisfaction. 


There is no substitute for 
“Yankee.” There never can be! 
For “Yankee” knows only one 
standard. Itneverwill knowany 
other. That standard is: 


“YANKEE” on the tool you 
buy means the utmost in 
quality, efficiency, and dura- 
bility. Not merely _good— 
the utmost! 


NORTH BROS. MFG. CO., Philadelphia, U.S. A. 


“YANKEE” TOOLS 


Make Beller mechanics 
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m 
oe 
‘New Plans 
“Sree A esiod 
eis. ieatncans 
Haee 
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ich EE cae 
=. Sao 
ed 


BER orer Tr” 
Merchant and Historic Vewels 


Phin Coed 3 Cpe 


Fs ‘Since Yash 
Him Visi Wh 
And there are doce of ethers 


tite be Ca 


r 
Model Makers 


Tue ant fog the ship mol ed above 
are the Fesule of years al effort and 
Study of Marine Models. Por xy, yeas, since 
1995, Boucher has conducted a’ Model Shop 
where practically all the Marioe Models made 
in the United States have been turned oot 


You can bay the model plans of the ships 
td aor an ear hy at at, th 
ough and accurate at pombe. Let us koow 
the plano plans you ae interested in and we 
wit eno fal tomato Als Ye wll 

fu many times over 0, have the encyclo- 
Fediencalog “Seale Model 


The famowe Boxcher 
Booklet of Scale ‘Models 
‘a veriable. tesvure 
acta help for men 
re ivereted ia ship models. 


Anchors, locks, cleats, steering wheels, 
chock, divt, runing lig aod all he other 
‘equipment for building decorative models are 
Tiseed and illustrated inthe booklet, SCALE 
MODELS, All Boucher equipment is accurately 
made to size and beauei(ully haished, 


Send for Booklet ‘Scale Models”” 


“Three 
sti me 
Koon necommend 


a} 


ag melt sips 
ee en you 


scott meres ot 
wi ded” Reet sca 
Portree 
Tore th pecage aga” 


Gepileene—ticloed e256 nbich pene sod meme 
SRP Seppe iadaed Wie SEALE GOEL 


413 Madison Ave, DeptsMA N.Y. 


How to Extend the Life 
of Costly Gage Blocks 


IRECISION gage blocks can be saved 

from wear and their accuracy pre- 
served for a longer time if they are sup- 
plemented by a gage of the type 
trated. It is a compact and convenient 
auxiliary to a set of costly gage blocks, 
and the toolmaker will find! many uses 
for it. 

‘The bar is made of tool steel and ground 
all over. As an extra touch of refinement, 


pAXBE BS 


bn ps Sree 


Side and top views of the suxiliary gage and 
tow fe teaet with toolmakers’ gust Blocks, 


| the bottom surface may be lapped. ‘The 
bar is drilled to reduce the weight and the 
surface contact is reduced by undereutting 
the bottom surface about J in, A set of 
interchangeable points are made, ranging 
| by Y4-in. steps to any length’ desired, 
| A set screw provides the means for a 
justing the point up or down as may be 
| RecewmryeH LW m 


Hints on Babbitting Boxes 


le into babbitted bores can be 

provided without drilling if tape 
Topi Pes ge sete cows the 
babbitt is poured. ould have 
fiat end and be in contact with the 
babbitting mandrel. Where the boxes are 
solid, common yellow laundry soap can 
hhe rubbed on the shaft before the babbitt 
is poured. This will make enough clear- 
tance in itself to insure a good running | 
fit —Hawner L, Scorr, 


Lettering Round Parts 
Coninved from page 18 


exercised to get the flat on the shanks 
even and perpendicular to center line of 
the figure. Some kind of a division should 
‘be made upon the edge of the large pulley 
‘on the step cone s0 that the spindle can 
be turned the required distance for each 
successive letter or figure. In this way, 
letters can be spaced longitudinally and 
radially and also in any desired spiral 
arrangement, as shown in the stall 
jiagram. 
In applying the tool, the support screw 
E is set about ,002 in. low so that, while 
it does not touch the part, it will yet take 
| practically all of the strain. With the 
iter punch in place, screw F is adjusted 
until the distance from its face to the 
point of the punch is exactly one half of 
the diameter to he stamped. 


‘Tue: exms or discarded hack saw blades 
make xood fingers for sharpening cutters, 


reamers, and the like—H. V 


ar. C0_ 1801 -W Wood Stet, Ota, Kamat 


Bongo Clocks, Mantel Cloche 
Grandfather Clocks with Chimes 
Wet frCatle ond PRED ituprtt Plan. 
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Winding Springs Is Easy 
(Continue from page 84) 


and found the gearing correct for four coils an 
fnch. “He started the fint spring and then 
turned the job over to Jack, He stod by and 
Watched him make two springs and then let, 
Sitied that the young man could get along | 
‘without further coaching. 

‘Another way to. baile mouse wire, it 
shoul be added, isto place the cis between 
‘two short pieces of board in a bench vise. | 
Gat he bikers as you rotate the coll between 
the vie jaws; but before entting the last binder, 
Eien evi Nena four apt res | 

‘Pressure slightly while holding the wire 
Gown with one hand, “Cautiousty allow ito 
dv and then tei in two places an before. 
Yack tound that there was considerable wring 
rmaling tobe dove in conection with the mis 
‘cllancous add jobs which passed Uhrough the | 


Simple shopmade tools for winding vorings. A 
third type is uatrated in Pig. 6 00 page BF 


‘shop in unending variety. He learned much 
ilking and by observing the other | 


fe business in itl 


‘Special tools, automatic ‘machinery, and 
‘ientilc methods for controlling material 
fications and spring temper. ‘The average 


rechanie does not need to concern himselt 

‘such matters, bat must know how to 
ike springs in’ small quantities when 
sea = 
Springs of both the compression and. the 
‘expansion type are wound cold over a mandrel. 
‘A mandrel Jess than 3 in. in diameter should 
te driven by means of w drill chuck fitted to 
the lathe spindle, ‘Those of a larger diameter 

driven with the lathe chuck oF by means of 


HE most convenient method of starting the 
wire is through a hole drilled in the arbor as 
shown in Fig. 2. Some mechanics, however, 


Some experimenting is often ecesary.in 
onder to obtain 
ameter, “This, Jack found, might be because 


the arbor was to lange or too small, ge becuse | 
the ‘onthe wire was mot just ight. | 
Ind i ot sl aol ka i may 
sccm to proiace a.number of springs having 
{ie tame characteristics and witha ini | 
‘atiation | 

"To make a spring from solid bar stock, 
similar to the one shown in Fig. 3, the method 
‘whieh Jack learned wan to cut off a pince of 
Rock lightly larger in diameter than the 
Spring ad bore a ole through i corresponding 
ttlthe inside diameter of the spring. 

“The next operation was to, cut the spiral, 
which was done on an arbor. The tool had to 
be the width of « corresponding thread tool 
"The cut was run in to within a few thousandths 
of the inside diameter. just enough stock being 
Jett to hold the spring" (Contnuat on mae 128) 


We'll send you a 10-day 
tube of this unique 
shaving cream, postpaid 


Gentlemen: 


Palmolive Shaving Cream 
‘embodies the four great ¢s- 
sentials 1009 men told us 
they wanted in a shaving 
cream, plus a fifth whic 
we added. 

Its success is a sensation. 
Men are flocking to it by 
the thousands. 

We believe it will give you shav- 
ing comforts unknown to you be- 
fore. That it will surpass your 
prescat method of shaving in five 
Important ways. 

fo your interest and in ours, let 
us send you a to-day tube to try’ 
We know we can win you in this 
way. 85% of its present users thus 
were won from other preparations. 


Five Advantages 
Multiplics itself in lather 250 
times. 

2. Softens the beard in one minute. 
3. Maintains its creamy fullness 
for 10 minutes on the face. 


4 Strong bubbles hold the hairs 
erect for cutting. 

J Fine after-effects due co palm 
and olive oil content. 

We're the makers of Palmolive 
Soap, a8 you know., Thus 65 years 
of soap study stands back of this 
creation. We made up and di 
carded 129 formulas before ventur- 
ing it on the market, 


Just send coupon 
Your present method may suit 
‘ou well. Bur still there may be a 
tter one. This test may mean 
much to you in comfort. Send the 
coupon before you forget. 


FALMOLIVE RADIO HOUR—Broadcaxt every Weinesday night—from 
perl tne—"one aon 


‘WEAF and 2f sation ansactated seth Phe National Brondcaatig Comper). 


WEAP and 


0 Bem, 


‘ols el seh saving 
says wt have cael Paling Aer 
Stoving Tak —eclly ore 
Dott srr. Lane ce sin emmch 
sal Ges ago that wth goed 
aks Tey che uple e  ning 
fe with he whe ef Seplng Come 
“Thee at srw delighs ee be sry 
seis Pla lt roe em © Jou. 
Ma henge 


a 


Seer Ter ee 


10 SHAVES FREE 


and a can of Palmolive After Shaving Tale 


nd agen and mail Yo Degt.141585, Pane 


Rides ot Wiseeoln Hou addrent Pabmative, Mbeashne, Wa. 


m 
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Pocket Gen | 


HE same careful 

workmanship and 
precision standards that 
make all Westclox 
dependable are applied to 
building this universally 
popular watch. 


Reliability, sturdiness 
and good looks make 
Pocket Bena world wide 
favorite. Sold everywhere. 


Built by th 
+ Big Ben and 


WESTERN CLOCK 
COMPANY 
LaSalle, Ilinois 


Winding Springs Is Easy 
mi pear 
sopra tang pred ff ha 
see Tn in wall was tice ponchel set 
with a blunt ‘or drift, and the sharp edges 
See renoredinetic ond gon vito Bs bot 

brapsegaal esine finaly 
Stang an ees ly ete hs 
| are retuned dar crost section, and the 
| Saicdet eating Ue pial S mock ewe 
cals cttioga same ieee 
conta haptd svi, ike that ta Fig. 


~ mae on a taper arbor as shown in Fig. 3. The 


pay ee 
Sees New on ees Ets 
cnleg pg ptm 

ere ee pn tet 
OER yelp 
Seopa ee Nese eae 
wee ee ea ek 
ee ee sccm nd 

= 


fixture that ‘can be used 


‘hep experience, Jack 
{ound that many different t 

spring winding tools are avatlable, but he also 
‘saw equally good work done with inex 

tools of the Kinds illustrated in Figs. @ and 7. 


raise 
the importance 

operation nd ie of a spring. Tt i fa from 
ary to control variation and this accounts fr 
the’ tact that springs subjected to heavy dat 
wil frequentiy fal in apte of the fact that 


cress each as ee 
ear 
ig Etc ete 


‘of it need no further treatment. 


cin 
‘a material and grove pra “ern 
Sd ire aa fs = a 
usc Wie irs range from 006 to 
spleen had in en area 


“Any ttt ar aceinn 
| will find eanyto. work oot any cniinary 
Problem consceted with making springs: 


Pulling Bearing Sleeves 


against” the 
housing -G-A.L. 


NEW CARS 
FOR a 


youre 
vith ew 

Sniah on the 

top,thempere 

‘rea glosry 

Bisckherast 

sc chipped spot touched up— 
looks years you 

‘Duro Glos ts anal 


ted many other uses for it. 
Duro Glos gives a touch, elaine 


YS waster a 
s - 


October, 1928, 


Shop Short Cuts 


(Continued from pave 
clears the wheel, Move the table in half the | 
Tinear pitch (not lead), of the worm. ‘Then 
index the wheel around just half a tooth. 

‘Start the machine and raise the wheel into 


teeth 


of the teeth and go around again. 
‘make the tooth points thin enough for the hob 
to'sart. Figure on .010 in. for the hob to re 
move. FRED'S. SAUNDERS, 


HEN it is necesary to cut a groove in a 
shaft with Theld in the vertical 


time is someti 
cutter central 
ethod, which is suliciently accurate for 


ill across it to 
proxluce a flat Increase the depth of | 
tthe cut until the width of this flat. just equals 

for is slightly wiler than the width of the | 
groove to be cut. Then set the end mill so 

that its edges are central with the edges of 
the flat spot on the shaft, when it, will be 
ready for cutting the groove. A check-up 
fetal mes ‘show that the wo 
‘can be positioned with surprising accuracy by 
this method.—It. H. Kast 


Odd-Job Tips for 
Handy Men 


na from page #) 


ly in place, it It, if not impossible, 
remove it without damaging it to such an 
extent that a new pipe is required.—W, C. € 


many purposes to wh 
ee wheel tang be a 
a5, lower view) in 
{Cae whe 
Te x cont of metal paint, 
colors and mount 


borough, 
brushing 
it beneath 
ivan heel 
tha i wll evoive freely when superting tl 
‘ont or dress hangers. ‘The hangers are pot 
Htoked directly over the rim but are hung on 
Scuhaped hooks of brass or copper wire. “the 
Hangers adapt themselves to en other as the 
whet a me 
va similar way «lange rear wheel from 
perambulator and n rxaller 


"upper view of 
donating the cele with iver 
paint, make the wooden upright and paint it 
with brushing lacquer. ‘Then mount the wheel 
bby means of a lag screw or iron rod so that it 
will turn easily but without wobbling.” Fasten, 
{to the wheels a number of hooks bent from soft 
[brass oF copper wire, or adapt picture hooks to 
the samme purpose. —Cuanus A. Kino. 


Maxey fireplaces that smoke up the rooms in 
which they are placed, and some tbat draw well 
fnough but give no heat, ean be remedied by. 
ling ne for offre ck in onder bing 
height ofthe opening in proper proportion 
tovthe width. Ih some instances however, the 
correction must be mae by building out the | 
‘Back wall with fre brick. When itis necessary 
toplace fre brick, the proper cement or mortar 
‘ga misture of fie clay and water. ‘This kind 
f mortar is also used for setting fire brick 
ings in furnaces, stove water-tank eater, 
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qe vt et THIS BOOKLET! 


Carborundum 
Sharpening 
‘Stones. 
for your 
covces 
HATCHETS 
DRAW KNIVES 
‘CABINET SCRAPERS 
WOOD CARVING TOOLS 
FLOOR SCRAPERS 


sreaderof Forplay 


~~ Byany reader of Popular 
Science Monthly who uses chisels, gouges, 
hatchets or other tools that need Carbo- 
rundum to keep them keen will find in 
this new 40-page booklet just the useful 
information he wants for sharpening 
wood-working tools. 

{To insure this booklet being the last 
word on putting a keen edge on tools we 
retained Emanuel E. Ericson to write and 
illustrate it. Out of the fullness of his 
knowledge Mr. Ericson has written a hook 
that should be in the tool box of every 
man who reads this magazine. And there 
are plenty of close-up pictures to illustrate 
his splendid text. 


Just sign and mail the cou 
‘and wu will ond you a oe 


125 


Carborundum 


SHARPENING STONES 


“Tre Cannonunouat Coursey, Niagara Fala, N.Y. 
‘Send me the SOpage boict “How to Sharpen Wood: Working Tox 


Name 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. Sev pare 8. 
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Lean onit boy/ 
That TRIMO 
wont slip’ 


The TRIMO pipe wrench, 
properly adjusted, will not 
slip, no matter how hard you 
pull, and you can rely on the 
drop-forged jaws of finest 
steel, carefully 
ground and scien- 
tifically designed to 
hang on to the end. 


Experienced wrench 
users know that they 
can depend on 
TRIMO, the pipe 
nch with replaceable 
jaws and handy nut 
guards. 


TRIMONT MFG. CO., INC. 
Roxbury (Boston), Mass. 


When You Want a 
Pipe Wrench 
Buy a 


TRIMO 


[1 


| centered, preparato 
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Tailstock Centering 
Attachment for 
Large Lathe 
‘HREE hundred forged nickel-steel 


shafts, 223 in. in diameter and 5 ft 
lie had to be eut to length, faced and 


ble that would take them 


through the spindle was an old 24-in. 
low-speed, hea ‘The gang 
toss had rigged versal chucks on 


‘of the live 


spine to preve 
fts with 
tusing a drill chu 
ter drill. 
‘With the slow speed of the center drill 
and the desire of the app 
to feed the drill fast, 9 
‘were broken. It was decid 
speed was needed at the 


‘The high spend centering attachment and 
the way to'moumt i ena beavy-duty lathe: 


the supervisor was instructed to make up 
the fixture illustrated. 


toth ends with brass, 
“The shaft was of carbon steel, hardened 
and ground on the bearing surfaces, but T 
Telieve that plain shaft would” have 
answered. ‘The other half of the ball race 
vwas pushed onthe shaft against ‘the 
Shoulder, a keyway for the driven pulley 
was cut, and a commercial drill chuck 
fitted. 
Speed reduction from the motor was 
to 1; with work ronning at 100, 
tion was excellent and 


‘The operation was as follows: Shafts, 
previously marked for length with pu 
‘were centered in the lathe in the 
chucks, 
ccutting-off tool 
the carriage was used. tailstock brought 
up and the shaft centered.—W. C. C, 


Every “Up-to-Date” Boy 
Plays the Harmonica 
ACATION days. aren't half 80 
‘much fun unless yout ean pull out a 
harmonica and show the crowd haw yout 
«anlar oin wih te other fellows 
in hutrmonizing the latest popular songs 
{8 well ay the old-time melodies. 
Everybody plays the harmonica now 
that is, everybody who is up-to-date, 
Dan't be the exception 
‘Send today’ for the free instruction 
book which will show you in pictures 
how you ean Tearn to play the harman 
ica non arpacingly 
prt time. A penny 
bring it 
Free by feturn. mail 
Dott NOW belore you 
forge? 


M. HOHNER, Inc. 


Penn 
Dept. 504) 
FREE 
INSTRUCTION 


New York 
book, fully illustrated. 


Ke 


ye 


AIRPLANE 


MANN & BENTON 


‘October, 198 


| hel 


ee 
Wood and Babbitt Used 
to Make Steady Rest 


ME unusual problems were pre- 
Sear eras 
roll forming part of a ‘machine, 
and the ingenious methods applied by 
the machinist may be of interest and 

to other mechanies, 

Vhen delivered to the machine shop, 
the casting for the roll was found to have 
very little stock for finishing, and the 
hole was not true with the outside. 
Furthermore, the shop did not have a | 
steady rest Inrge enough to take the rol, | 
This led to the use of the babbitt-lined 


RING, TRUED UP 


| 
| 
| 
Eten | 


‘An award casting was with an 
Improvined nieady rest lined with Babbitt. 


steady rest shown in Figs. @ and $ of the 
‘accompanying illustration. 

‘The first operation on the roll was to 
swing itin the lathe with one end chucked 

id_the other on a bull center. ‘The 
uck end was trued up by the out- 
side, while the tailstock end was trued 
up a little by chipping the center. Hoy 
ever, this was not especially. important 

‘A ring about 4 in, long and close to the 
chuck was turned true at this setting. | 
Without moving the roll, a wooden block, 
which had been sawed on the bottom to 
fit the lathe vees and cut out semicireular- 
ly on the top, was placed under the roll 
a shown in Fig. 2A, mid 


hole at one end a press fit for the 

rough turning the outside. ‘The 
casting was then reversed for boriog the | 
gather end, using the same steady rest 
‘The shafts were pressed in the ends, and | 
the roll finished on its own centers. 


Plug Gage and Arbor 


Pu aaae 


KuRing MANOR 


‘A coandeel and gage for making bushings 


N MAKING bushings for drill jes | 
or similar work, the combined pl 
gage and arbor illustrated will save mucl 

time. 


Tt should be made of tool steel, 
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Make Woodworking Your Hobby and Turn It to Profit! 


| COMPLETE OUTFIT INCLUDING PLANER, SAW, LATHE AND 
ELECTRIC MOTOR AND MANY USEFUL ATTACHMENTS: 


7 


Planer 


SANDING, BUBFING, 
GRINDING, ATTACHMENTS 


FAST—A CCURATE—COMPLETE 


Every kind of woodworking operation 
This is a COMPLETE all-electric shop to use at home or in 


business and it costs a lot less than most other outfits. 


You'll 


find the Workace fast and accurate for every kind of wood- 
working operation: planing, sawing, turning, drilling, grinding, 


sand 
work, too. 


Amazing low price . 
Materials and workmanship 
are 100% and the design- 
ing of the Workace is strict- 
ly professional. Woodwork- 
ing plants, pattern shops, 
carpenter and cabinet shops 
all over the world use Wal- 
lace equipment. 


The Workace Woodworker 
has power, strength and ca- 
pacity to handle quickly 
and economically any job 
you'll ever want to do . 
mitering, tapering, rabbet 
i, beveling, slotting, turn- 
ing, cross-cutting, ripping. Every 
unit works from the motor— parts 
are sturdy and well fashioned. 
‘The regular. WALLACE GUAR- 
ANTEE assures replacement of de- 


ng, buffing, etc. It saves time, does better and cleaner 


«+++ includes everything 


fective parts for one year. 
Become an expert wood- 
worker—make tables, 
hhairs,stools, screens, lamps, 
lattices, fences, cabinets, 
doll houses, book cases, 
chests—make woodworking 
your hobby and turn it to 
profit, as hundreds do. 

EASY TERMS 
‘Terms are all in your favor. 
Small down payment brings 
the Workace COMPLETE. 
Monthly payments so small 
‘you'll never miss the money. 
Many pay for their Workace out of 
profits it makes—so can you. 


Send the coupon now and we'll see 
that you get full details immediately. 


oF pe ook ened 
IY dae Pea 


© This seat om am advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS, See page 8. 


New Conn 


‘OU PLAY tunes in the 
very fist lessons with a 
Conn instrument and mod- 
‘ern methods of teaching No 
fong, drudging with exer- 
cis asbor period of pleas 
‘urable practice prepares you 
for the band or orchestra, 
Bande and orchestras fer wom 
aif opponumtes or Ble 
lena rok Many havecaroed 


(ea fan, beside. 
ve, exe play 
ere 


Start a Band; 
\ Play in 90 Days 


tery within 0 dare 
"fcheural Common 
er Sghodk. Sout, 


Lesion Pa the 
fate about thi band plan so 
‘Novbligaton, jntvend coupes, 
FREE TRIAL; Easy Pay- 
ments oo any Cone asic 
ent Seod coupon for the fe 
Ieraate snd dees, now 


ide Elkhart tod, 


OR ik tl 
eSTAy Meter 
——— 
Mail This Coupons 
€.6.Conn i, 1082 Coon lds Ethos nd. 


lest send dette of your band erasing rea 
Beall eine ral plas on 


isiramentd 
Nam 
S.orRED. 
Gis. 
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| How to Clean Paint and 
Lacquer Brushes 
TACQUER inte old spe at a 
zee em eneerae 
po = 


‘dry. When ready to use them | 
nak thea in lacquer thinner. 
Ibrush i to be used in several colors, it roust be | 
thoroughly: cleaned when colors are changed. 
Dip the brush in thinner, fling it quite full. 
Pour some kitchen washing powder i a cup, 
+ one-fourth fll, and stir it with the lacquer 
sh until the hairs stand out separately. Ser 
it the powder is well down among the hairs 
that! no wet lacquer remains. Work the 


| Thrush in the powder a few minutes mare; then 
was tin clea lates 
the 
fine 


fn itl thinner, and you are ready to ip it 
Isto a pes calor This bocthed Ws tyac, oe 
economical than washing breshes tn thineer 
oon 
‘With ordinary, paiot brushes, the frst pre | 
caution isnot tot the paint dry on the Bris. | 
Keep an ol catalog of magazine handy and, 
ting job is fisher 
the paper. Fold the end 
the besten This keep the 


‘over at the ti 
Uorintes straight and preserves the chisel point. | 
‘Ona handy shel, Keep a can with the top eat | 


‘out and containing enough Kerosene in it to | 
‘come well over the ferrule of the brushes. Ale | 
‘ways store the wrapped paint brushes in this 
can.” Tt is best to hang them on a wire placed 
facrom the top of the eat 20 that they’ will not 
touch Uhe bottom. ‘The kerosene the 
bristles soft, while the paper keeps the brush 
in good tris and does not allow the kerosene to 
beconne fouled | 

"To clean a brush before using it, squcene out | 
the kerosene and pour gasoline down the up- 
turned bristles. ‘Then shoot a strong stream of 
water om it from the garden hose. Rinse it 
finally in clean gasoline nnd swish out the sur 
pilus on the edge of a boant. In this way the 
‘writer has kept brushes in perfect shape for 
Two Years —CnAMtaM STOCKEY. 


Easy-to-Build Bookcase 
(Centinn om 2 


making of rabbets 
‘tnd davdoes, althorgh 
will not be quiteas | 
strong and work- 


or the seb 
soni ned na 
Soha 
‘id luc’ and_ about 
| half & pound of six- 


Bottom piece. 
Turn the part over 
‘and nail "see 

‘driving’ the ails 
‘anangle 0 that they 
will hole well in the 
fend grain. Proceed 
with the other parts, 


Ieaving the twa back | 
pieces until both 
Sites are assembled, 
‘Sct the beads of 
the mails about 54 in 
below the surface: If 
the ‘piece is to 
| lacquered, the nal 
holes can be filed | 
with plastic wood 
mone 
ing after the 
priming coat ha 
Kicem applied. If 3 i to be stained, the holes 
| can be Billed with stick shellae to match* 


jeapect 


KNIVES THAT 


HERES 2 rit copecially de- 
ped and buile for carpen- 
ters and skilled mechanics, pro- 
fessional or amatcur. It belongs 
in every tool kit, 
Remington sel is hardened and come 
y 4 special proces, to. produce 
fos ich bay elon od 
cutting edges. Every blade is hand: 
honed at the factory” When vou buy your 
Rernogeon every bade wil bit, and you 
can, keep 4 biting edge 00 Remington 
itaer e 
R 4g2zy has a heavy spear blade, for 
eotrl ie, seepfoot blade for sribing 
Sr coping, ada pen blade for delicate 
Ask to see this kaife at your dealer's 
Get your hand around the fine stag 
handle and test the "feel" of it. Notice 
the fine fish, brass Tioings, and nickel 
silver mountings You'll want £0 own 
fone at once. Ad if your dealer shouldn't 
have R 4asy in sock, send us his name, 
with Jo, and we wil forward the ke 
fo you promply.. Write for descriptive 


Remington Arms Company, Inc. 
Originators of Kleanbore Ammunition 
25 Besadway—New York City 


DIESEL ENGINES 
Marine and Stationary 
By Ensign DAVID L. JONES, U. 8. Navy 


Popular Science Monthly 
2 Feat on Rew WT 


October, 1928 


Paper Parachute Floats 
Long Distances 
1Y VIRTUE ofits sauce shape a 


ight 
‘ness, this tissue paper toy parachute will 
float a considerable distance in ‘breeae 


Allow, or paste four squares together. 
Take pains to. fold. the sheet carefully, 
starting with the diagonal as in Pig. 1. Cut 


How asquare sheet of tie paper ie folded, 
‘uty and. pested to make ® toy parschate 


‘of the paper before it w 
together and attach a 
t be determined by experiment —H. 8, 


Vault for Valuables 
(Cuntinuad fom pave 08) 
fiber and a cover wax soldered om the rim. If 


‘you wish, you can have done by 
nth without letting him know the rease 


i week, a in. 
scent andthe dep 
foreed into place. 


reform had to be made—a hallow 
Ti by 20 in 
iy 18 in. The top ofthe 18 
was open, but the bottom of the 1b 
Tin. section was closed. ‘This form was built 
So that it could be taken apart easly. Wires 
ter rum thre each sction in eth die 
tions, spaced about 2% in- apart. All points 
{rhere the wites cross were tel and, beginning 
Av the botlom seetion, one end of the te wire 
tras carted to the top section and used to tie 
The top wires. ‘This wns dome before the bottom 
hoards were nailed on. 

"The form was fled with » wet mixture of 1 

rt coment nnd 4 parts lean, sharp sand, and 
iting ‘concrete 


f 
trimmed close 

"The galvanized iron, asbestosfilled cap 
into the can, and the conerete eap fits in 
hollow of the vault over this cap, and also 
covers the entire top of the vault 


fits 
the 


Salat San pe ese Kowa 
SUA ihe tee fees eet beet as 
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Modernistic Fire Screen 
‘See Le Paps Book, pase 13 


Cape Cod Cheat of Drawers 
See Le Pag’'s Book, page 3 


Christmas Gifts 
of Fine Furniture You 
Can Make Yourself... 


Popular, Modernistic or 
Colonial 


Le Page's latest home work shop book 
shows how 

11 you like to, work with tools and are_not 
acquainted with LePage’s Home Work Shop 
itoola, you are missing something. It you Ike 
Sine faraiture in your home, without paying bi 

prices for it, you can easly make it yoursell 
Any piece described in the New Book would 
certainly make a great Christmas gift, and you 


‘ould always be proud ofthe fact that you made 
it yoursel 


{cll dictions far making 20 attractive pcr 
“arntare of which TY are ently ew and never 


Aly the." destena, mention 
otgerap rte marie by W 
Maral Tali 


12 NEW 
Job Plans, Too! 


There tof coats, Hit to what we 


‘a give in La Page's New Third Home s‘armabine tare thor 


or mabine ae th 


‘They are projects that require more 
lalneate presentation thin we ca ve 
in our book. Hach Job Plan presets 
oe project on a single lange sheet of 
ape. Boch a weil woth its pie, 
Sime. Leak ever these 


Eeecrurecra 
inpamemriece 
Sone fr this NEW 
That Tome Work 
ip 


stand and Fo} 
Yet complete direc: 


Steraton Writing Desk 


1h Coon Hanging Bok hes <a 
2 SE } 
| Specie oe 
z Sher a 
Se came ——MATLTHIIS COUPON 
2 kearteyversce 9 proececoums 
| 3 eitwemrrar cane ve rygrncaa ac 
i= : 


| jE AGE’S 
GLUE 


| HANDIEST TOOL 1 YOUR WoRK suor 


Make big money 


from repair work 


—s10— 
Teast $10.00 to $50.00 


each year and many 
(S504; nd several times 
i 


t much on simple 
repairs that can be 
made quickly, easily and well with 


SMOOTH-ON No. 1 


With a can of 
Smooth-On you 
ean save this 
money in your 
own -home—and 
by doing similar 
repair work for 


Practically every 
householder spends at 


others, you can 
make money. 

No skill ia e- 

quired to make “(ota rede Joon 
epmtirs and the nal‘oinSeat'oe 


amount of 
Smooth-On used on any one job 
seldom costs more than a few cents 


Typical repairs that can be made per= 
feetly with Smooth-On:—Stopping 
Teaks in steam, water, gas, oil oF 
plore: pati mending cracks, breaks 
or leaks in furnaces and boilers, 
radiators, tanks, sinks, pots and pails, 
making loose handles tight on um 
brellas, knives, hammers, brushes, 
drawers, ete., tightening loose screws, 
hooks, locks, door knobs, ete. 
On tho Automobile:—Making bursted water 
Serie Making bursted 
leaks in radiator, rm 
tank andl gas, oil and exhaust lines, mak~ 
ing w fume-proof joint. between exhaust 
cand tonneat heater, 
ening loose head 


Connestions, 


Mestomate BY light posts, keeping 
srease' cups,” hub caps, 
Sind nuts from loosen, 
‘nd falling of, ete. 

f} To. get perfect results, 
write to ot for ad wae 
the Sinooth-On "Repair 
Book." Free if you re- 

 Doeust turn. the coupon. 
some Get Smaeh-On No.1 in 
Wee for 708 tld. or Sb, tins 
REE BOOK af av hardware store or 


if necessary direct from 


= 
SS 
Doit with SM 


Name 
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Hints on Rubbing Down 


Varnish and Enamel 
AFTER expending much efot in bing | 
Pee of Tartar or shee bietwerh 
and Spptyng seal snl of arnidy many 
foe ates mks the sunset ving nt 
Glck ipa high sie pees bens cota 
crude, glaring look, and if there are any imper- 


pert pene ged 
Ip Sree ence 
pall ap pie ye 

penpals 
sobre Fonte a ae 
pg hie hy gmat 
ere ee 
[ac ere eee ert 
Sees 
fechas teed 

eign iets 
Pipi fae i lad 
surface has the dull, satinlike smoothness at 
which you are aiming. If not, rub lightly 
nba tere 
Polat ten fat 
aca bee 
Seeracee eee ee 
aceite epee 
Rae espakpyent hn 
Ty set mae stubby 
Aor meat eee 
By at 
po per DET wn 
Folate 

PE hs sal be 
{stead of oil on the rubbing felt and take even 
onde ee treeccis 

Seal Elan Tg 
oc ears res ee abe 
eels pee eee 
Soe eer cee oe 


A Fine Finish on Poor Wood 
satin ro pr 0 

say be tat with dy colar to saa thn 
dain color which sb ued 

has Buty mised from white lead-in pte, 

Vutng- and inti Sos vere als can 

Sra ot ling eats in thin metal metas 


tthe first coat of paint has heen applied 
Tt is, however, often ‘better to hammer the 
dents out as smoothly. as possible with a 
| wooden mallet, if you are able to get at bot 
| sides ‘ofthe metal, and then ill ‘hem with | 
| 


tolier The metal must be cleaned perfect 
fright with emery lth or sandpaper an 
Inde: Then apply solder until the dents a 
Title more than fully and afterward fle the | 


Tn pattying new wood, the frst requirement | 
is that the wood be fire. given one coat of 


iy is made from 
shite lead ino aod dey whiting. Ifit becomes | 
ing a i Re | 

or interior wood surfaces a good putty can 
hh mise from any ol pat, wlte lead, or at | 
wall paint simply by ee whit 


ing to make a plastic mass 


cto mi te pty 8 
Ese 


October, 1924 


IWant toSend You a 
Santa Fe Special- 


Wajch — 
for You 


to Seeand 
examine 


hy, 


NEW LOW PRICE, £ wil 
me handnrd 


Why Not Own a 21 Jewel 
Santa Fe Special Watch? 


ame ote Greet 


October, 1928 


to Paint Radiators 


New Ways 


color may be applied in the same way. ‘The 
ould tr washed out in gaslive and 
Horoughly cleaned with sap and'warm water 
afin hs bee, wd ith ech clr 
Je other method of applying the stippling 
color soften termed polychroming. After the 
foundation conta have been applied, the sip- 
ling coler i brasbe! on and worked into the 
ferals and embossing of the radiator. ‘Thea it 
Erie rm the gh apotewith sath 
that in rome places ony the foundation coat is 
teen, in other any the siping cost, and in 
‘others blend of the two 


hey do Hot set up. as rapidly ws 
Dentine, anid speed in handling them is not 


ecemary. ‘The strength ofthe colors may be 
ioverned by varying he proportions of the 
thinner. In no ease should too much surface 


ippling color before the 


1 stippling cloth 
pared in separate cont 
Separate brushes. ‘This tvatment fs, of course, 
specially’ muted the wall decoration bi 


bended wall papers and the 
int finishes, sie 
Fdency in radiation is obtained 


‘and enamels, There appears 
1 very slight advantage in favor of the 
fiat finishes over the enamels. Gold, bronse, 
aun finishes (Hake metal finishes) 


‘shown to be less efficient when ap 


i'through the metal of the evils 
‘That does not mean that the metallic finishes 

the radiator in order to 
maximun amount of 


low it to release it 


hheat. If coated over with any ood paint or 
mel, the surface will pot retan the heat 
the efficiency will be Inereased. ‘The ini- 


arid 
a 
aety a 
i ist 
i letag suet Boga 
SE ie a 
gene pet anton da 
Roe ayaa Oe a 
Seu Mt 
See ae cee 
oe 
seer ere er oree 
‘Bdapted for use in finishing radiator which 


provement will be fro 
special cases) eighteen 
tive tests of rn 


teat places. The wall behind and the floor 
ath, of rourse, must be thoroughly covered 
fant the painting taterial has to be used in & 


thinner consistency than for brush coating 

‘After being decorated, the radiators aiould 
bbe warmed up slovely the first time they” are 
used to allow the finish to bake slowly om the 


flies develop leaks around the valves Get 
‘Rea oft pus at tis meta, somos the 


fasembling and. stretch the tension spin 
slightly Spano W. Hanon. ae 


Gas ranges after several yours’ service, some- | 


valves from the manifold, and take them apart. | 
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5236 Junior Back Geared 9 SQ 
‘Screw Gating Benes athe 8150 


ast 
un” 
a 
rT 
16 


‘# Quick Change Gear G3 
Une! Sain Bed $335 


Brake Dram Lathe 
Handle al Brake Drom work with- 


19746 New Mosel South Bend 
Gear, Back Geared me 


describis 
Bend Lat 


Carrnd tn Stock by Mechinery Sun 
‘Gites Faroushout the 


'Serew Cutting 


sce $540 
Other Popular Selling Sizes 


‘The Prices of Popular Selling Siaes with Countershaft 
‘Sat Egulpemen 


Latte Shipping Wat, Change car Charge Bea 
x3 490 Ibs. $235.00 $270.00 
x4 725 Ibs. 300.00 "335.00 
x5’ 1110 Ibs. 352.00 — 402°00 
x6’ 1550 Ibs, '§30.00 490,00 
x8 2085 Ibe. 510.00 870.00 
Also Made im Silent Chain Motor Drive 
Used By America's Largest 


Industrial Plants 


9" Junior Lathe 
1" Lathe 
13" Lathe Auto Mec 
16" Lathe Book, 
18" Lathe 


The best proof of the quality and accuracy of South 
Bend Lathes is that they are used in production, tool 
room work, and in general machine work by America® 


largest industrial plants. For Example, General Electric 
Co. Western Electric Co., Packard Motor Co,, 
Oldsmobile Co., Houdaille Engineering Co., Victor 
Talking “Machine Co., Black & Decker Mig. Co.y 


International Harvester Co. and in many department 
of the United States Government. a 


Free—Write for No. 89-A Catalog 

210 sizes and types of New Model Si 

‘Check off in the squares below, indicating, 
Lathes in which you are interested. 


‘New Gen'l Catalog No, 89-8 
“How to Run a Lathe, 


nth 


2e 
thanics’ Service 


, 250 
0] Brake'Drum Lathe Circular 
SOUTH BEND LATHE WORKS 


Main Office and Works 


851 E, Madison St., South Bend, Ind., U.S. A. 


New York City, J. BEGGS CO., 183 Centre St. 


ty Dealers in Principat 
Wert 


Learn 
at Home 
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Pipe Smoker Pines 
As He Awaits 
Loved One 


Favorite tobacco comforts 
him as he bares his 
heart in verse 


‘When a man gets to thinking of someone 
‘very dear to him—one who isfariaway—be 
‘often wants to be alone with his thoughts 
—and his pipe. 

Recently, one such pipe smoker, as he 
sat puffing and dreaming dreams, opened 
his heart and penned the following verse: 


‘There's only one way to find out 
whether Edgeworth 
‘That istry it, Find out for yourself 
what makes smokers sit down and write 


its praises—men who | 


have become friends 
of Edgeworth through 
its likable quality, 
and just, ean't help 
telling of the enjoy- 

iment it gives them, 
So that you and 
Edgeworth 
may get ac 
quainted, we 
make this offer: 

If you ha 
never lighted this 
tobacco in your 
favorite pipe, let 
ussend you some 
free samples. Your name and address, 
sent to Larus & Brother Company, 10 
8. 2ist Street, Richmond, Va., will bring 
you samples of both Edgeworth Ready- 

Rubbed and Edgeworth Plug Slice. 

‘Then, if Edgeworth suits your taste, 
you can be assured that it always will, 
‘because Edgeworth’s quality never 
changes. 

‘You can buy it everywhere—either 
Edgeworth Ready-Rubbed or Edgeworth, 
Plog Slice, in small tins and various other 
sizes up to full pound humidors. 
(corte ators} 


‘meters: Freqeeny 1180, 
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Candlestick Turning 
(Centned po 118 


Place one leg 


‘on the center and scribe the 


that the ‘ 
hallway between the two cre, wea only one 
‘icle will be marked (Fig. 3). 

"The secord method is more exact and is empe- 
cially useful when “the center has been cut 


Build this IDEAL Flying Model of th 
“Spirit of St. Louis’’ 


‘Model Buitders 
fue seacaaneceR tL 
fae ea 

Gos ne 


LET'S GO, BOYS: 
ms Sis totes 
tao SoS, Sahin 


Pe eae 
‘emit tae 
ee re 


How to Preserve Hardware 


te eat ae ey 
SS ea! ten 
Pant wae ae 
eave wil seldom stand pin such ples eos 
Soper ane 


cor ateel fittings are wel, they should be prox 
Acted by two coats of rel fad in ci, fllowe 
Dy the color and material You 
Your decorative scheme 
linge bolts should be 
ice & year with a light nongumming 
prevents rust om the bearing surf 
causes the doors to_ work smooth 
Do nato 
(perhaps cause thera 
Mt lock work hard, take t apart 
with an aly cloth, wel 
‘tail to cure the trouble, 
in the mortise, ve the 


‘ece of spring from an old alarm clock oF & 
Cheap watch to work wel as replacements for 
‘weakened lock springs—-V. G. Wanmes: 


Candlestick Turning 
should be allowed to dry for several hours. The 
Inthe then mn be started an tis coat rubbed 
dlown with No, 00 ste] wool He careful not to 
fa rough the sain om sharp edges and 
Next a coat of clear lacquer may be brushed 
‘on evenly. Do not brush twice over the same 
Place ‘he leave, whi 
(within an how 


‘of liquid wax also addy to the 
"This is applied with « piece of cott 
Waste or a rag and polished with a lannel c 
While the work is revolving in the lathe. 


THicndtic ow ied. Te pais 
Temoved from its upper en a pair gas 
irs may be helpful for tis purpos) andthe 
ESRD uatcwed roe’ Oe bese The 
Nolen left bythe serews may’ be plugged. by 
fling them with wood cement of stick sella 
‘hi a nal ca ok ike lng 
sax andi melted inthe tame way: 

"A piceof thin felt may be glued to the base. 
sneha 
ind es tect lc ad ay 
tordry. ‘the edges of the cloth may be trimmed 
ieterida pal 

“Another metho 


wood-turning lathe. 
Which is scheduled for early publics 
tion, will give designs for a table lamp 
and a smoking stand 


Te floor or a piece of furniture hasbeen 
Tribe or the ns torn aa ete the 
depression with, putty "or some substitute, 
lane the surface down anil the bruise i re 
Inoved, or apply a pad wet with hot water. 
‘The water application must be renewed fre= 
‘ivently. and 2 hot ation sed onthe pal 
Sal help in stublorn places. With paticpe 
The worst bruise may eae this wa fb 
tro! i misior ~C-A 


Inndware is bfasy copper or browse, but ron. | 
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Craftsmanis Wonder Shop 


‘Sia Thousand Red Jaret Craftsmen have made a bargain possible for you 


fa ep TY 


oy rmeinhrenlariprieiatnstd 


eS 


‘Complete Only 


easem 90) 


ay 10 Day FREE TRIAL 


Sport Bodies for Fords 
S hStony ences 


£2$38.50 
te aus 
eemett 


SPORT FACTORIES, Aurora, Illinois 


| 


Calculator and Book 

Called KALOLEX. Very good for 
fe as 6 pace, $1.00 balk net 
paw alg ME om lige rod 
pocket. Works by 4 fingers at a time, 
Biige ate, B Wether Spec 


ears e 
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The Best $422. 
You Ever! Be = 


6 o> 
THE UP-TO-DATE HOME 
CRAFTSMAN SHOP 


yeas 


‘2 and ieee yours 


A Ring You Will Be Proud to Wear $30 


SEND NO MONEY 


RRS eers= 
Peo 
$25 Borriodeweumy Mra. Co, eta a” 


Modernistic Lamps 
(Cosine om ee) 


Hor the lamp tated on page 9 an 
"The parts are nailed together. 


laced tether thru holy along. the eles 
in is 


‘a is hight 
iitpe thet but a fable amp of th sa 
erin, se fine modern sh 

would be a = 
Place commercial dase. Clots pls in vs 
‘bus moderustie patterns and, of course, wire 


sey uta spe i ay 
ee = andl artware she Lis 
ther 


os or alg nik 
tiff shellacked 


steamer 


pe zvo-oer rove 


pugggyomr /— 


ae 


a bua 


parchment 
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| craftsman 


in! lamp is really more ofa stand than 
‘a Jamp and is an example of the modern com 
bination of wood and metal. Tt ean be used for 
sinoking accessories, for holding magazines, ot 
‘what you please, 

‘Two rectangular iron frames are bent and 
riveted to three legs, one af which is extended 
toform the lamp standard. "To Uhe amateur 
omed to handling metal, it 

make this metal 

Tittle expense 


‘would be a simple matter to 
‘work; others can have it done 


by'a blacksmith. Tt is obvious that the ends 
cof cach of the frames which support the two 
shelves should meet where the Joint will be 
covered by : 


to be made of 3 by 
fein. band iron may be 


ry 


PLAN oF sHeLves 


L 
= 


TAMERS 


0 
Combination lamp and stand with two 
Selves foramoking accemories or for books. 


in, and the bends made 
els of the legs, how- 
dard should be heated 

factory atl workman: 


‘forge 


ether. One fits into the fra 
is 34 in, 

top of it. ‘The top piece 

made of ebonized wood oF imitation ebony, as 


| jet black stain ean be mad 
| frosine crystals in hot water. 
Sivereh the ack wood forms a striking con 


‘can be bought ready 
‘ay apres type of 

utheient exper 
‘ence 1 work, however, will 
prefer to develop shade in. wrought irom to 
Rarionise with the framework 


‘The next article in this series on mod— 

je furniture and accessories, will 

sr hook ends, 

a low stand. 
ty 


tell how to make skysera 
nizing bookshelf, ar 
di 


which gives a large 
‘of designs for folding sereens. 


ce jobs Bolts may be substituted for rivets in 

| order to facilitate the construction | 

elves are made of two pieces of wood 
‘and the 
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| On Land, Sea, or 
in the Air DURHAMS 
ATE SUPTEME! sreccver tue per- 


fect operation of radio apparatus is of paramount com- 
mercial and governmental importance—in radio trans- 
| mitting or receiving apparatus—in power amplification 
units—in the sensitive resistance-coupled amplifiers of 
the photo-electric cell circuit in Television apparatus— 
there you will find that experienced radio engineers use 
and endorse DURHAM Resistors, Powerohms and Grid 
| Suppressors! Why? Because years of experiment have 
proved the indisputable value of the DURHAM Metallized 
principle. Because these resistances are calibrated accu- 
rately according to their stated ratings. Because they are 
available for every practical resistance purpose from 250 


| ohms to 100 Megohms and in power ratings. We will be 


glad to send you descriptive literature explaining the 
entire Durham line. 


TYPES OF DURE 


AM RESISTANCES 


Durham Powerohm—5. Wal 


oon ie 
uray Rowerene iy Ware 


ed in varie lenge 
‘naonhor ‘af Paterohe 


os 
RESISTORS 
& POWEROHMS 


INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia, Pa. 
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Your radio receiver needs a 
high grade aerial system if 
you want consistently good 
reception. The Beldenamel 
Aerial Kit contains all the 
parts of a fine antenna sys- 
tem—each part matched for 
perfectresults. Replace your 
old aerial with a Beldenamel 
Aerial Kit, Your antenna 
‘system will then be perma- 
nent—it cannot corrode! See 
rour dealer, now. 


Indoor Aerial Kits, Colorubber 
Hookup Wire, Aerial Accessories 
Battery Cords, I 
fand a dosen ot 
cluded in the Belden Line 
t0 show you the 
peaker Extension 
(Cord that te Tien under the 
rag. No unsightly wiring aroand 
oot. Dows not wear the rag 
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How to Fit a Support 
for a Desk Lid 


PA Tid support is Stted by the trial and 
Tractor eta iis qt oan hat the id 
srhere plate 4 attached or the desk at sew 
Beer eas sl mar ig te ee 
partial type lil supports nevertheless, 
ath cere ent Sted tet eee ater eis 
Sod it my be ured at ither the ght or the 
et end of the In bane ie 
she apy ink make fll pe draing 
@ the line of the fil C and the angle of 
front. Draw line F about 3 n-from 
the rig of the desk. or the sistance which 
tril sll the plate to clear the rounlioad 
Krew B' when the lil is domed Tica the 


pivot K and the end of the ot of ince Vand 
Inark it on the edge of a piece af paper. With 
the point K on live - 
ing the other end FE move 

i K and M are equal distances 


Pointe 
tranferel to te dea snd the 

Wen on he hw et he 

ered, and deve screw Bm the 
Titer tec 

Ir the work ine been accurately done, the 
nd of brace N at P will jst clear the des 
Shel point Ai moved fin toward 
itd polat B maoved jh im aay from 
thei respective center ies, Ue cal P of the 
brece wil sing well above the shal. K. 


fow to Patch Old Furniture | 


‘gar that has not been absorbed by the wood. 


Although this treatment. will not actual 
remove the old ghar, it will insure the adhesion 


Snew ele 
‘Trough, ry, hy eat) the ter an 
djscent wood and make all preparations for 
Societe ough of tae or 


introiuce enough glue to corer well but ot | 
too heavily the core aide of the join, asl 
‘read the gluc with « thin, fat tool suc as 
‘long based putty knife, spatula, tel kitchen 
Kifer an oi corset rik which is best ofall 
place the lifted edge of veneer, cover with 
serveral layers of paper: and set the lamps with 
ttiform presure. When the clamps are te 
Inoved and the paper scraped of, there wll be 
to blister: and i the incision followed. the 
‘ain exacly, it wil be invisible. 

When patching small defects in veneer, the 
templet method should be used, a explained 
imatpreviows ate ly i, pa) bat | 
both’ the “grave” and the patch should be 
smatked out with = ted knife and 
trorked exactly to the 
Shears as 


‘This is the fifth in a series of articles 
by an expert of many years’ experience 
in the repair of antique furniture. The 


next article will appearin an early issue. 


( QAjEWEL-Extra Thin 


STUDEBAKE®. 


Complete! 

H &! mi Unit Plan 2 Craftshop 

Gaz siaece! Raa 
i 


Sayers 


No FES ana ne 
Sees Re 


SSrereeeeeeesee 
spAabo manuracryning co, 


See Te 


CASE FERRY ACO™ bn Gees, LEA. 


Advice for POPULAR SCIENCE readers 
regarding safe and profitable invest- 


ments. See Page 4. 
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(CHROME, a preservative, guards 
power when your Burgess 
“Super B” Batteries are notin use. 
‘Thus extra life and service are 
added. The valuable properties 
of:Chrome in lengthening bat- 
tery life were long known to 
scientists, but it remained for 
Burgess engineers to discover 
the secret of utilizing Chrome 
in battery construction. 


‘The year's noteworthy achieve- 

ment in radio enjoyment and 

economy is the Burgess “Super 
B” Batteries 


“Super B” No. 22308 


fe a medium size heavy-duty 45-volt 
battery designed for general, 


“Super B” No. 21308 


is the largest size Burgess heavy-duty 
45-volt battery—madeespeci 


These two “Super B” Batteries an- 
swer practically all radio 
set requirements. 


BURGESS BATTERY COMPANY 
General Sales Offices: CHICAGO 
Jn Canada: Niagara Falls & Winnipeg 


BURGESS “SUPER B” 
BAT 
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at 
Fly Your Models Farther 
(Continaed from pare 82) 


lers. Always make a paper pattern 
of the blade outline before marking the 
‘wood so that your blank will be accurate. 
Ttis well to have on hand a few 10- and | 
12in, twothpick blanks and 8-, 10-, and | 
| 224n, club blanks. 

‘Always drill the center hole before | 
beginning the actual carving, Accurately 


FLAT JAWS 


PEAT JAWS, 


STEPS IN MAKING WING CLIPS 


Fig. 2 Sten in making piano wire fitings— 
‘propeite: hanger, wing lip and wine ene. 


locate a dot on each side of the bla 
where the hole is to be.” Force a brad 
straight into the hub about two thirds 
through; then turn the blank over and do 
tate othe oe wie. With very 
ttle practice the beginner can ma 
holes accurately through bubs by’ th 
method. 

It is a good plan to blacken the edges 
of the blanks that are not to he cut a1 
‘This belps to keep from. ru 
‘the edges and ruining the blad 

“A Le that ts off great. smsstance in 
obtaining the proper cross section for the 

ropeller blades may be drawn as follows: 
Yay. a straightedge on the side of the 
blank that is to be convex from the cer 
ter hole to a point at the tip of the blank 
which is one quarter the blank width 
from the entering edge, as made clear in 
Fig. 1. In carving cut up to this line; 
then, as a last fir ing operation, trim 
away the ridge left there so as to round 
off the blade nicely. Remember not to 
‘overdo the cupping on the concave side; 
a very slight cup is all that is necessary. 

Balance the propeller carefully. This 
is important, as an exact balance will pre- 
rent viration, which otherwise would 
fe propellers efficiency. 

rs Inter article hints will be given on 
‘cutting true pitch propellers. These are 
harder to carve but are very light and 
efficient. 
‘For very light models balsa wood can 


year new announcements 


Irlove, in terally years ahead 
imei ite many” exclusive and vital 


Super Construction 


Marvelously Simplified 
and Improved 


‘ree 
rhc in 
i 


samo Tahrurlona Wee fo ay 


her with completo 


Another New Development 
Victoreen “B” Power Supply 


is 
For 

he's 

Free Dive Print, with lst of parte and 
compinte ansembly iactrvcions, wil be sent 


The Geo. W. Walker Company 
Merchandisers of Victoreen Radio Parts 
2405 Chester Ave, Cleveland, Ohio. 
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Greatest 
Indorsement 
is Public 
Approval 


Os ae mn 


‘Cunningham Radio Tubes have 
won their way into the hearts 
of radio receivers in American 
homes from Bellingham to the 
Florida Keys and from Bangor 
to San Diego, 


Such confidence and nation- 
al indorsement is built on their 
superior tone quality and excel 
Lency of performance. 


Look for the name 
CUNNINGHAM. 
ow the Orange and 


Blue carton 


E, T. CUNNINGHAM, Inc. 
New York Chicago San Francisco 
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Models That Fly Farther 


help you 
from” your 


cs st tla in xn 
fore tte is on windy 
vole! i Glaser, Inch fe at 


ive 


Ball Renee 


ARTE] 


A New Principle in 
Resistors 
Steel Tube — Vitreous Enamel 


—— 


‘New steel construction males 
them unbreakable. Dissipate 
more heat. Lighter in weight. 


Be a taxidermlt. 


's Patent Essentiars 
ra Eat Engle, Lage an oven 


ANB, REYINED RBEION 
sf on Poo Dose Lae EP 
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A Small Bench 


(Continued from page 5) 


Drawer ends K, 6 pes. 1 by 6 by 18 in 
Drawer bottoms 1, 3 pes. 4 by 18 by 36 in 
Runs for drawers Mf, 8 pes. by 244 by 16 in. 
Guides for drawers Ny G pes. 1 by 1 by 


back P, 18 pe. ceiling, 20 in Jong 
yon eau visualize the work ao clearly that 
oni us what ah place offer or 
{Cis not necesaary to eut out all Ue pices a 
cage ak eran of experience pol 
<i Hi tet nize spats 
re oaly” the material for 
sal pr ‘beginner to lay out 


roan en eee 
cement 
pose hy unwise cutting. 


‘Tn the method of procedure, too, the expert 
‘and the amateur do not follow the sane steps. 


Fig. $ The dimensions of the bench ae 
‘apeciily mtable for the home workshop. 


‘The method I would use in making the bench 


Ie d'buer to plane then dows ir ener bo 


veld future trouble, 
Stark the two Tac sides of cach lg thus 
selected and plane the other sider unt i are 
{hese sae, working from the fae corner 
Cat the egy to 30S in. in lengthy i the 
Icight of 89 fo, Ins been mecepted A rather 
‘hort person nin lke 92 ne beter aod that 
fac. ls wl be 9034 The fob then 
srl cart ut exactly asshown in de dea 
Tog abore, exept that the distance below the 
TE proaliy be found cat the legs 
ie found that the legs are 
very neacly 254 in. aquare. If not, i in eauer 
io"fuake allowansca fu the plane than to re 


face ee plow plane is 
eis rm goes te thine el 
Ing, as shoven in Fig 2, om one all of 
eat iSite fae "Pace te 


cracteeecs arr ee 
a ‘the thre light rs forthe font 
Te tt ceattine caters Dek ome 
to calculate the redaction retire on 
fount ofthe dept te groves a wa a 


mortise must not come 
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Chosen By Experts! 
TONATROL 


TrndeStarh 
A Complete Line 
of Volume Controls 
wader aon Naw Tsbsatis YOOs108 Tonto, 
Smooth, positive control of volume in all 
circuits,” Standard types or with filament 
or battery switch attached, $1.50 to $3.00. 


TRUVOLT 


AlL-Wire Resistances 

Rog. U.8, Patent Of, Pata, Pending 
‘The finest type Voltage Control. Absolute 
aceu Variable types eliminate calcul 
tion in Sonatrocting, nForce 22 tock 
types, $3.00 each. Fixed types adjustable to 

Values and made in all desirable resistance 

values an it ratings. 


Write for Free Hook Up Circulars 


Dept. $-10, 175 Varick Street, New York 
ELECTRAD, Inc. 


Send for this Husky Electrie 
Home Workshop on 10 DAyYs’ TRIAL 


Not Toys—But Practical Machines 
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Unit for Balkite Charg 


‘The Elkon Replacement Units and those made 
the Fansteel Products Co. containing the 
Ikon Dry Rectifier are the only ones authorized 

for replacing the acid jars in Balkite Power 

Unite. 

No trouble in making the change—anyone can 

doit, And the difference! No fussing and. 


Fig. & Dovetaling the upper front, rll 
nts the legs prevent then fom sprending. 


vasa th maton with Yn, supe 
Toa ihe ture agi of ths morta! "Tien 
‘dean out the hole along the sides with a wide 
‘chisel, and at the ends with one 34 in. wide. 
In boring, care must be taken ‘not to cut 
UHhrough the leg. “A bit kage is a convenient 
tool to use for regul th. One ean be 
rade by boring a hole th 


Rete of the right length and 


{Lay out and cut ope ts | 
pacha es ne Dirion ts 
Soon oh revive the drawer | 
Noo uf Fig. 7. 
Tay out the tenons to fit 


cen 
peter ok 

sy Os ee ae Ie ak 
Pg con creep reg eter 
= Snore 


the ends and back without 
wing sv, and nal in ploes 34 by 34 ia ot 


"Then cut ex 


in Fig. 
cca be left off until the 


SEI plo cre a day 
ccc in ing 
That You Can Enjoy In Your Own Home - ‘ 
For 10 Days ABSOLUTELY FREE! ect lass showin Figs 8. Thee 
Could we afford to make gratify your creative instinote— | easy to make and adds stren 
such an astonishing trial to make big money in full or ‘Cut tenons on the ends of the drawer rai 
offer if MAC “The Popa- spare time. Even in unskilled | to ft the mortises in the legs as shown 
itr" Mechanie”—as just nds, reuln are surprising, Sea Neu ig. 7" OO 
sib? Nargex NO DEPOSIT gaalyfarca'betruess | Auli the cris det wing sles om the 
workshop? Now is tenes ut maton the paneling god rade 
Cam expect new things Your te Pay | iid pe fs natistuctory Pa te Jon 


funibing new inprevemente— together sith bar camps availabe; and be 
new easy way to make and re so sre to test the frame for squareness. | 
pair a — " a wa take Ly Lire eae oe oan 43 helene ~ | 
Ent articles right in your homely ae mnie sre | sembling’ the whole frame, foints | 
Hlere is everything joa need to Pilgiimntaind denies ase’, NS | Se tight, orf clamps ean be kept on the ends, 


wait Pot te two back 
For Mechanics, Inventors, Farm and Home tails im place, ineert the puncting a0 before; 
Craftsmen Mail | We Pattie lane tale toead sof Go eel 
, peti sass: Ages claps ton bs ek Gat 
‘Bit ane dn tiger ut te oy 
File bs boat aie te rae has been pet 
oe 
1 | Now make the top ax shown in Fi 
seem ois aiechnd aparel ou 8 
Seer. Tie bation ef ts tal gs 
Fact nto the fame and fastened wth 
fem co cos cig ued ie ae 
Gener cenciecereal leg at coneat 
it to close the joint. A more substantial job | 
Tosh retro nao the ope fom 
noice cas 


there is no need 
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and makes a strong bench top. 
vise before the top is fastened. 
it and nail the 23-in. drawer runs in place 
‘against the end and back ceiling: nail through 
the ceiling as indicated No.5 of Fig. 
ten the T-in, guides between the legs and 
nail through then into the runs 
‘Attach the top by driving 236 in. No, 12 
screws as i No, 4 of Fig. 7. In front, 
run serews up through the upper rail.” There 


‘Attach the 


petri been oe 
mit hm, ding i 
Tet 


"The drawers are ens 


tom as 
prohlesn 


of Fig. 7, is the only 
Tt no plane is at hand 
ible to wail on strips all around, as at A 


po» 
Yo make a sent for the bottom, and thus elimi- 
nate the groove. Or, if there is a commercial 
‘woodworking establishment in’ the neighbor 
hood, you can get the work done there 
"The joints at the front corners are usually 
the nl butt gabbetel pe as at whe 
thowe atthe back ean be plain butt joints as 
ALC. The hack pivees umually are not grooved, 
cut off in width so that the bottom 
slides under as at D. ‘The bottom is then 
‘nailed to the alge of the back. ‘Since plywood 
ves not shrink, many workers now make 
ooves all aroun and. simply insert the bot 
tom before the drawer is aed ip. 


Fasten the bench to the foot with angle 
braces and put in some hocks oa the ende'to 
take care of the bench hook, eutting boards 
‘lusting brush, and other articles that cannot 
the placed conveniently in the drawers. Also 
partition the srawers and take deBnite places 
for the tools that are to be kept there, 

(A cont or two of varnish or clear brushing 
lcger will help keep the bench clean and pret 
‘ent glue, stain, and dirt from disoloring i 

Tell recall when T made my Brst_ work- 
tency exactly ie the one I ave destbed 

fe not only gave me a great deal of pleasure, 
but contributed surprisingly to the eliciency 
ef my work, You wil Gnd this is true whea 


you have built your bench. 


A Small Bench 


(Continued from page 140) 


POPULAR SCIENCE MONTHLY 


at 


a Arlene All icened by U8. Gevernment 

Fskutte Imag tory ta vation Seay go thorough rg 

OWI Our courses will ive you this trainig-they are taught unde 

the dietion of. S. Litensed ane nd Mechanics a ever 
everything about plates, motets, Unit maintenance snd construction, ve 

tung or mechani mant how to seatem god Paying pein, Or 

equipment ih new andl of modera dengn, subject to daly U.S Gov't, Inapoction 


TRAINED MEN ARE NEEDED 


‘The traning which the 


Thorough Instruction at Low Cost 


euired. ur eround 
tut yo 


| 5 inground or hand 


tat nd a 
‘weache Whirlwto a 
Aviston aod Yan Gell 


=| 


Tyan ttemang ircrate Soh 
it aimbore Sale 

tcindbersh's Om Feld 

Anatom, iano 

Send me your hie, gow book “AVIATION, AND YOK" 

Poona Geet utr tol and ae eran 

(Tam interest in GROUND COURSES 

eM Q Fm intercede PANG CORRAES 


ia Piet 


3 PRB 


‘VonHoffmann Aircraft School | "=~ 


| 
| 
| 
ietompergge bgeie Pete | Town wef 


A definite program for getting ahead financially will be found on 
‘page four of this issue 


= Travel on “UNCLE SAM’S” Payroll 
y/ $158 to $225 Month 


RAILWAY 


Rush to me without charge (1) 


Bieady Wert No Lays Paid Venton Fieri mi a waren et 
See YourCounty she no Suna ih np Saeing. 
Comamen Education Sufhatont ame. 
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Saas a | = il Fi 
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Help Wanted Instruction 


Ese 
age aa! Tatecoonsy” fora! 
Fae Nora tne Tat Temas Court, Dewees 


a Se 


Training 
PREPARING 
you ofl ates 
Praaag ee 


A Drafting Job 
aying 50% more than you earn 


today—without risk! 
Now, at acost you can aford 


termaof only 
ff getting a fine 
iat increase io 

on guarantees 
‘employment 


month, you are 


ig, then 


seevice, Under money-back penalty 
“This agreement brings You your SECOND 
CHANC! elected education, 0 


‘where youcanget 
: rd negate 
The American School 

tered 31 years as an EDUCATIONAL io 
fcltution and like the bese resident schools aad 
Colleges, conducted NOT FOR PROFIT. We 
fier plete, thoroogh ponte iserace 
Hn, le by’ 20 edingdusto, Eg 


hhame study field to recog- 
Pe eERVick ocala wee 


“Nimerican€Sfichool 


Dept. D-775 Drexel Ave. & S8th St, Chicago, Tl. 
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Come into Draftin 


Employment 
FINDING you 


Men who can read blue-prints and draw plans are “sitting pretty” 
thee dayn, No wonder, when you consider that every machine, every buildiog, all 
Indosial activities arf On the Drafting tablet Tntesive production, recor-break- 
ing coustraction operstioes, have ctestol a. great demabd for expert Draftsiea 
Capable of deigaing and calculating original plat. 


$50 to $125 a week paid to Expert Draftsmen 


Ger this 
into the Electrical, Manuf 
‘and Structural iodoseries. Th 


! 


The Entering Wedge to Success 
in all Building and Manufacturing Lines 


to prove you can learn at 
home, in your spare time! 
You wil meter hava a meee 
a pores! potion ae tec 
ip foe ee prt we 
Dating. See how you lite ie tee if you fears a2 
Teale most sade, get the oes chow fhe op 
Foie the lai al, he oboe, 
This ts why, oo recipe 
of your aire, we wil 
sec you tbe ft dhe 
on Sere 
pred 


0.c, Dirscor Fusion We 
“File AMERICAN SCHOOL,” 
Dry ad A 8, 


Beale Une 


Sitertpeeas oeons 


ae xcept, 
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slits se ee 
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fe aso Nea Hae fo 
‘Msvoarte avtate Now Yoca mi 


MONEY MAKING OPPORTUNITIES SECTION 


145 


I Thought Radio Was a Plaything 


But Now My Eyes Are Opened, And 
I’m Making Over $100 a Week! 


Ap wrk! Man ao one ear 
8 wk! Ma ait oar 
“eee my ambition, 1 ot 
tire Sea anos 
ie. arvation® wager, fort bare 
mtn both ends meet. It was the same 


rycen ttle fob, a salary jure an 
tna athe Joby all had been 
dragging slong in the rut so Teouldn’t 


afro whl mea that in we 

told me a year ago ve 
moni’ time T would be making $100 and 
Imore every week {nthe Hadio business 
wihow! T koow 1d have tho 
crany. But that's the sort 0 Tn 
milling dow right nowrand in the fature 

Vgehentae aa Sch 

ur Tn getting al to 
pa ecaussT was bid 


yarn 

imysel, td F not because T had 
have been holding then # 
tice sort ooo Tee holding tor it Td 


‘only been wise to myself. If you've fooled 
fround with Radio, but never thought of it 
fina nerlous business, maybe you're ta just 


the same boat T'was. If's0, you'll want to 
read how my eyes were opened for me. 


When renting, Se. eame, the 
‘vetal years ago, T firs m 
ling with the new art of Radon Twas 
Shuts’ About the subjest ike many thous 


sands of other fellows all over the country. 
‘And no wonder! ‘There's tion — 
‘somethi 


about, t 


geal away! from the latest eireit 1 
Arying out. 

never weemed to get vory far with 
though. "I used to rend the Radio mags: 
sines and occasionally a Radio book, bat I 
never understood the subject very cleat 
nd lots of things I did't see through af 

IL 


So, up toa Twas just a dabbler 
—Tthonght Havin was. plaything. Tneyer 
realised ‘what an enormous fast-growing 
industry Radio had come to be—employing 


om ad thousand of trail en 

‘imally stayed home inthe evenings after 

work, because [didn't make enough honey 

toe out very much. And Er 

then ain at 

of mi or some friend's. I even 
ey Sea 
‘alot, but T didn't know eavugh to 

ver far with such work. 

ae tk Cat ln Ka 


He pointed to aor in a magazine, 


Het peed ithe 
et wil 

4 bled tome. ‘This time Tread 
‘head enrefuly. Tt told of many tig oppor- 


times but 


tunities for trained men ta macored in the 
sxreat new Radio field. "With the advertise. 
Tent wat a cou 

full of informat 


offering hg free book 
Taent eens 


eaaily ied Soot ieee 

‘st home to take ‘dese 

Stpwunition Well tran revelation to 
T read the book carefully, and when I 

Finished i 1 made my decision. 

{Wats happened nthe twee months 


Hise ites of bap owe” At test ot 
course, T started it as a little proposition 
‘on the side, under the guidance of the Na- 
tonal Hadio Institute, th 


‘quit my measly little 
Alors] job, nod develed ng’ full ns toy 
Radio business, 


of my 
friends at. the National Radio Institute. 


Satur 
Pap 
prepare you for. And Co think that until 


Vat day Tae fr ir eyropening ook 
Vaboon  nover find w chance 
‘Now {im making, na 1 told you bef 

cover $100'a week And I know the 
Walde‘even'mor, for Radio i one of 
moat ive, fastest-growing "buni- 
Danes tn he world today. “nd i's work 
Hin ie—work nan Gan get Steroid 


s sarva 9 vil dine You may actibe aa 
adoffast van. But think itover=-ureyout 
‘satisfied? Are you making enough money, 
At work that you like? Would you sign i 
foultrict to ny where you ae ow forthe 
rien zear—making the came money? 
‘uot, youd better ‘be one thy 
about ie instead of drift * 


‘This new Radio game 


liveowire field 


sluy schol tn the worl wil tals you 
inexpensi your own home to kiow 
Radio from’A to and to increase your 
earnings in the Radio 
Tubs another tpn matter what your 
i plans are, no matter how much or how 
ttle you know about Radio—elip the 
‘coupon below and look their free book over. 
TC ile with interesting fate, figures 
iotos, and the information it 
goats worlh a tor wiantes ot 
time. You will place yourself under no 
obligation—the book is free, and is gladly 
‘sent to any one who wants to know about 
Radio. Just address J. E, Smith, Presi- 
Tastitute, Dept. 22M, 


re. years ago he stated at 
ing ys ‘weeks Married, had ove 


ccouldn'e 
here dew 
arc aa 


Tee ae eel Pretec 
: Pict al 


fess Shey Nghe Ly 


lare—wife was 


Sing ch es th I good 

thing. worth more than 1 loan-—stme 

tert jolts e Y Te 
‘he hundra " 
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jive you some- 


vaiing: ae schol 
‘men right here ta the bank? 


nt eiy Sight Bir rte Seren: 


Sl 


Fa iing ahs ae 


tested Wt Premtan oe 


ttf, Catone fe Hew ater, | 


Uniecking YOU 
the Age-Old 


Secrets 
of Magic 


Baffling secretsof the world’s greatest 
‘magicians— mysteries never before 
tural effects of the 


ical bower, 
patie 


Astonish Your Friends 
Sees 


Mail Coupon! 


operas, 
SOLS SWeie ae 
acten Sovina tans seas 
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S<> MOVIES Traim¥OU 


at Home for Bigger er Pay, ayain 


New, Easier 
Way to a Better Job 
saise DeVry Motion Picture 
Motion Pictures Make Projector Furnished 
Everything CLEAR~~~ No Extra Cost 
(OW, for the first time, an easier, quicker, surer way & smerny er 


to make more money, by learning Electricity at bome! 
Actual motion pictures — thousands of feet of film which we 
send you—explain every vital point in this complete course—show 
you how to do the work, train you for a better job and bigger pay. 
By thi method, you learn easily and thoroughly. Motion picrare 
clost-ups ofall Kinds of clerical iach in operation, femarkable animated 
diagrams show you in detail the action of clerical energy. For years educators 
Ror eecsacerestroaeeeeet en 


a Ns Wipe Ge xe Ein Naa WA Gs eb 

see ts ong ee Ook sp wreyreaiesae I 
chsh tne coe ormeece ence 

hy A aad aE a Ch 
arg tec 


Why This Movie Way is the Easier Way 
To Bigger Pay 


“One picture is och 12.000, words” srs an, Osiental prover Elecicity is a 
iin in ‘sng sos motion diagrams and prey yon Here's Our Promise to Help You Get 


“Oar inuracion elie, fscowing No seed wo fardey ___ Better Job and More Money 

text-book mare. You see snd know eleceical prncpies of Thisnew methed of trainiegy motion Gewnrsciateay 

lishing. power, heat, ce: You prepate youself fF the big jobs Samra, and fon, down Bewer jb. Out 

clecticty offers those who know how co control its forcee went Deartment will help you locate one of 

gored ae eee keg help of such practical en- ‘you receive this pledge ém writing immediately ty upon eneollineat, 
‘educators as Bruce A. Rogers, 


SiWeten Bene whee oom roo coneines ours in ec 

Eovyra Shine Mc BE apie Bey Cnpraon AP seeped es 
formery Dice niversy Of North Gwe il wetand you ation provided you give soice wikia 38 

Dakors:F 8 Wythe, recor Newhborhood Motion Pictere School Spithar baeadine fal sain sao 

Fil Servic aod W. NY Linlewood trey iseucor Usiety Yow lon ae te joie, We have to eorince you that you are 


aL wisconsi who sll here porscoa charge of four eal inpagh al cag ts ld Seve heer eel 
il eon bendy (rb ay bse Avon tion Er, Hedin Hacen git eer saree vis an pot a betes or 


Switchboard Ante refund your maocy. Notice, we do noe sy “ake-a chance with 
sitler Blnricty, Wiring, Contacting, Nerchaedlcag, She new method of taining * There ke ‘hance Wehave co give 
you what we say we will, refend 


What a Practicing E eer Says ‘We sapely out sons 08 pepe 
Practicing Engineer Says pystieg Set Give Sere messiah at 


‘ If You Act 

Chere ACFE arcing eine, iy id 

Secbte areas ree oes FREE "xow: 
eee 


amazed at how clearly and simply you explain the facts about 

lectrcty and elecrrical work. Vou shew priveple thee motion 

‘Bitz nla elgemsatar the eten to be eborary. 
jThe pois are go much eet to grup shan by he waa ee 

| ods of iseeuction tha the student muse make quicker, sure sere nites 
eas Your whole coune seams to me by St the bex memedet I TON ae See Darooes Se Cneneee 

| {getting thorough preparation for practical electical work 1 Game wins ainnon vo me, lane snd che fe noes ad your 


he NATIONAL SCHOOL of Bon ene 
VISUAL@EDUCATION Tavera 
* The Film Wey to Bigger Pay 


Dummy Books Make 
Neat Book Ends 


Books rece! between book end orf 
| DD a rack made as illustrated seem to be 
st rl 


Choose two attract 
preferably leather bou 


He Chose the Way 
to Larger Success 


Rea nit of my ting” orcs ir, Doar 
atte” deve nti Sc a 
Saas cite 50 Sr Sn, WOR ie Tse 
ets no wal em 

see Lele 


i 
i 
i 


i 
Fi 


[i 
a 
ae 
= 
i 
i 


‘Boots 
support when proved up by thewe 


‘of such volumes 


Finish what are to be the 
the blocks with gold leaf, gold bronzing 


base pieces is 
two ways illustrated and 
stain and varnish or with brushing lac~ 
‘preferred. ‘Then glue and screw 
‘ion volumes in place.—J. G. 


Devt. 
Gentlemen, Send without obiaton to me infor. | quer 


mation revarding course indicated 


Orange Crates Serve as 
Bins in Cellar Shop 


‘end of my cellar is completely out- 
fitted with shelves divided into com- 


Eitfse kewl 


cost, because t 


dat practically no 

ist of orange crates 

‘of the other and 

‘on each end of 
boxes. ‘These upright stri 

are nailed to the floor joists —G. A.W.dr. 


Tiny Saw for Model Making 


nor, a0 


S 


Faction we, wkorsnt bao 
Tool for eatin sts nnd sal opening 


SURE Pe a 


MR work ou ship and airplane models 
a small saw is frequently needed. One 
| can be made for cutting either wood or 
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| metal from « piece of hack enw ground to 
Silent 2 tapering potnt.—HL. W. | 


October. 1 


Be AnAut 


<= 


TRAINED MEN NEEDED. Fen $40 aa 


ELECTRICAL ENGINEERI| 


ae ed 


7} 
a Day! \\ caps toMen | 


fearnAVviATION 


WHERE LINDBERGH STARTED!| 
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Patented 


Just A Twist Of The Wrist 


Banishes Old-Style Can Openers to the Scrap Heap and 
se Agents ik to $12 in an Hour» 


ly erauanary invention’ I something that has been 
a antec Wf old-ayle can openers i med omy ee ‘crery. ome i 


io laa new opportunity for 
FREE TEST offer below. "Then act mt once: 


AGENTS! 
FULL TIME 
$265 in a Week 

en ee = 


i ane 


oye ae er 


seston, eke oo of 8 


aa TIME-$8 First Hai Day 


nar TIME-S00 in 3 Hows 
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Get into the Big Game! 


Bea 


Radio 


Operator 


Take the RadioWay 


A Complete Course in 
Radio Operation 
in a Single Volume 


THE 
RADIO 
MANUAL 


Prepared by Official 
Examining Officer 


‘The mushor, G. | Radio taapector 
‘amt 


2 Degion 0, 
nae bet ined 


Free Examination 
Special Low Price 


“Poe Rasp Manual” iy 03 
tell bread ned 


etuea i ten dag 


Leas Comps) 


\N NOSTRAND CO., Ine. 


Pe pe 
Sore Serer ean 


| world, 
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Dirigibles’ New Bid 
to Rule the Air 


(Comte from page 15) 


waste is largely eliminated. 

“Only” three ‘uations are competing in this 
realin of lighter-than-air ships—the Germans 
the British, and the Americans, What are the 


Uncle Sam has been busy making air 
sailors with specialized skill enough to fly either 
the new British dirigible ar the new German 
‘Zeppelin to the ends of the earth and back. 


activitice in the design and 


‘cin, in-charge of engineering, there, adn 
Fini abot ent eran Zeppe 
ins. Captain Erneat Lehman, vicepresiient 
af the company, directed many iar 
‘Gperations of the wartime Zaps 
ten have brought to Americ al that G 
icsroed about the construction and operation 
Of dirgibles.” The sivigibles Uey have pro- 
jected will be produced by: American factory 
tmethods, which means that voce the pattera 
find method are worked out, they eat be 
turned out with a speed never achieved els 
there, even at Pricdichehafen 

‘What all travelers demand isthe best com- 
berg between comfort, speed, and security. 

‘of the compelling easton why coner¥a- 

tive eapitaliata will be ready to put thei for 
tunes into the building af immense dirgibles 
for" transucean "passenger carrying trale is 
‘bound up in the matter of traveling comfort 
‘few adventurous souls sight be willing to 
‘it cramped in the bucket sat of a arplane 
to crou the Atlantic in aay but the divi 
‘of Tature tans Atlante travel will be pail by 
‘men, women, and chiklren who will wih no 
interroption of their normal bathing, dining, 


ithe et Year 
passenger in foty-cight 
Hours or less, you will travel in a drgibl. 
You will be able to indulge in any of the 
Iavuries available to passengers on ocean liners 
Not even the most sanguine advocate of air 
Plane development that beaver-than 
Sir mechines can offer the same comforts for 
tnany years ty come. 


NONE of these arguments mean, of course, 
that “airship development will interfere 
with the development of airplanes. The two 


oa vite] part to play in sevelationising travel 
and transportation. 
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OF JOY MX 
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v_ TODAY 
J.C, Desens, Ine, Dep: A6UT 1770 Harte Ave, hiner 
‘SSitcipsment ao he Baran Shen A 


‘Complete Home 
‘Course 


‘sguer, Sotor Expert, Inpeetor, 


Ean 
Sent aterm, 
a Ae a 


Training 


J (ONLY $16 


MONTHLY 


October, 1925 


MONEY MAKING OPPORTUNITIES SECTION 


If you’re really looking for a future 
— if you’re really out for SUCCESS 


earn RADIO! 


—the most fascinating of all professions 


Well-paying positions in this 
live industry need trained men 


You can learn at home! 


A DIO offers yougood pay 
R from thestart—rapidad- 

vancement—gloriousad- 
venture. It is a respected 
profession of fascinating brain- 
work where your sincere ef- 
forts can win you Success. 

Our graduates are earning 
big money as radio designers, 
‘as executives with large radio 
organizations, in broadcasting 
work, as skilled mechanics, 
assemblers, service men, and 
radio dealers, 

We have trained thousands 
of men to become successful 
radio operators on ships trav- 
cling to far corners of the 
globe—to become radio oper- 
ators in shore stations, send- 
ing and receiving radio traffic 
with countries across the two 
oceans. And now Opportu- 
nity is knocking at your door. 
Are you going to plod along at 
a thirty-five dollar a week job 
when REAL MONEY is wait- 
ing for you in radio? 


New Course offered by the 
world’s oldest radio 
school 

After years of experi 
the Radio Institute of 4 
has evolved 
tionary course in radio 
up to the minute and abreast 
of the most recent develop- 
ments in the radio industry. 
Its 'y 
mentalsand takes you through 
every phase of radio—right 
through  televisi 
diograms and airplane radio 
equipment. 

The instruction is the work 
of radio experts and its clear- 
ness and simplicity are such 
that you ean master every 
point with ease. You tal 
examinations and your pape: 
are corrected by men with 
years of radio experience. All 
your questions are answered 
and you are in contact with 
the Institute at all times. 


RADIO INSTITUTE OF AMERICA 


326 BROADWAY 


NEW YORK CITY 


Complete Kit of First-Quality 
Equipment at No Extra Cost 
Our students must have the finest 
in equipment, so we furnish, at no 
all the parts—first qual- 
‘to make many different radio 
Gireuits. We also furnish the Peer- 
less Signagraph and other 
ments for cod 
extra cost 


» Radio Institute of America 


Sponsored by RCA, G-E 
and Westinghouse 
Conducted by the Radio Corpora- 
tion of America and enjoying the 
of RCA’s associates, 
al Electric and Westinghous 
the Radio Institute of America is 
equipped to nd does give 
the finest radio instruction obtain- 
able anywhere in the world. 


Home Study Course 
Moreover, you can study at home, 
ou please 
as long as you 
please. Our new 
catalog, deseri- 
bing the course 
is now ready. If 
you want to 
learn more 
about the profitabl 
and fascinating profession of radio, 
send the coupon now for your copy. 


RADIO INSTITUTE OF AMERICA. 
Dept. J19, 126 Broadway, New York City 
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HIGH SCHOOL 
COURSE IN 
Two YEARS 


{He face of this bande 
fan remove it, Let the American 


if 


i 
Pil 
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the field its aerial game gets in full swing. 
ty-five pereent of forward asics are at= 


tempted by 2 team beyund the Bty-yard Kine 
There ste, of sours, ecoptions every 
rule 


discarded eustomary 
ses when our back 
in 1926, just a 
roticed that the Harvard hacks were closer 
than they should have been for their own pro 
matly Tut a_pass about 
ls down the fehl to Myles Lane, 
it and was downed tear the Har 
‘Yard goal ine, 
that pass been intercepted, it would 
Ihave been equivalent to a long kick, for Lane 
would have dropped the Crimson man on the 
Spot, and Harvard would be deep in its own 
territory.. The only safe pass from dangerons 
lritory is the long pass well down the field, 
intercepted it stills as good as kick 


TO RETURN to our quarterback, whose 
tions you are watching from the stand: 

it he feels out the opposing live with a 
thrust here and there, trying to find x. weak 


recall several instances in which T 
practice and” threw 


scoring 
raking fora touchdown. 

“Keain,entering Zane 3, he may call for a 
forward’ pass, which tm batted down by the 
‘fens, Rnd you wonder why the fool ever 
taled that play. when. his line plays were 
‘rorking to perfection. ‘The mean’ is that the 
‘etending backs were begin 
ihetp bold the line, "A well-placed puss te 
to feeep the defense i position and mikes 
Pomible better gains thetgh the lise. ‘Teche 
ically” the ‘pase failed, because, it wasn't 
Save, bt Retin ma” have" made 
Double a big pain through tackle on the next 

fay by dept the deeming tack the 
Faifoack's id 


If the defensive backSeld is drawn out of 


Tn onder to. appreciate the 
deupton as forterd peo ooarve te es 
that terminate in 


sddenly the man earryis 
‘up and sips it toan end wl 
down the Beld. 


the ball straightens 
Tas bee scurrying 


NE end must act ashe ws 


A pay” He mut ae hi initial ear ee 
‘on a pase requiring him to get well down 
the ld) nd dart ‘or the Fval bal 


back. The latter doesn't know whether the 
‘cad is part of the interference or whether be is 
igoing to try to catch a pass. And if a pass, be 
Sul doesn't know which way the end f going 
to turn. 

Tis this uncertainty that allows the end 
‘a step's lead om the halfback, and that margin 
ie enough to snatch 2 well-ained pass out of 
co 

Provided the pass is timed properly, 2 half- 
back has little chance of intercepting it. An 
intercepted! pass is generally the result of 
Thad throw of ill timing—and timing is simply 
the art of getting the ball to a certain 
point. just as the runner arrives there. Tn all 
Sports, timing is important. In the forward 

tl 


pase it ie vit 


‘ontinned from page 4 


gallery ene ie im Zane 8 the we quarter: 
‘vill not call for passes over the goal Tine 
into the end sone, because when the ball is 
throws or kicked over the goal Hine it is a 
“touchback,” and the ball goes to the defend= 
ing team on its twenty-yard line. ‘That is why. 
you will see so many fat, builetlike passes 
When a team is appreaching the opponent's 


val. This type of pass has its dangers, ough, 
If intercept it neans a touchdown 
for the wa ince he has « clear 


field to th The man who passes 


the fat pass is expected to protect it by running 


cout in the same direction: but aften 
too late. 
Forward passing 


Ps 
consequent 
all the distance & 


‘wl nei a Kicks 
gar aoarerback wil bed his running 


fttack hariuiounly. with his passing at 
80 that the defen i ? . 
‘quandary a to what 
deste Hawley, and 
Use 


‘eam i 


4 perpetual 


iigence and nubllety | 
cep the opposing team continually 
th 


. mt strength and weight 
It's the team that combines acientifca 
strong 1 


iy 
ng ‘tack with wwe ened | 


quite s0 thrills the football 
the colorful pass. With it 
fire, defeat 


smultitudes as 
games have been pulled out of 
urwed into victory. 

Every year teams come aver the foothall 
horizon that are exceptional in the use of the 


pass.” Dartinouth, Notte Di 


forwant and 
California have shown what ean be done’ with 


Science Slashes Coal Bills 


FON would youtike to cut next winters coat 

Dill nineteen percent, and still have your 

ous a war as weed? LC. Beery re 
ineer of the Un 


mates ing ranged. from 
thirteen percent in Chicago to thirty-five in 
New Orleans. 

‘At a recent meeting of the American Society 
‘of Mechanical Engineers. score of ew 
‘of high pressure beilers were described which 
‘fect important Fuel economies. Whereas the 
fordinary power boiler generates steam at about 
3 pouils pressure, Some ofthe new dene 
operate at. 2,000 pounds and more. Forty 
power plants now use boilers of more than 500 
Pounds pressure. 

Last year, according to Department of Com- 


smeree figures, the world developed sources of 
Bors ce gel a aa water poeer_sguiee 
‘to nearly 2,000,000,000 tous of coal. Only 


about three percent of the world’s resources in 
hiydroeleetrie power are now being put to use, 
{hough from 1920 to 1026 there was an inerease 
in developed water pawer of 10,000,000 horse 
power. 
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Secrets of New Color Movies 


(Contin from page 8) 


rib on the film only focuses the lens of the 
famera crosswise of the fl. If the filter were 
installed so" that the divisions between the 
colors were horisontal instead of vertical you 
would see no color effect at all: the curved 
surface of the celluloid rib could not focus 
| in that ‘direction, 


Now tuppose that the camera were pointed 

at a med object—a red apple, for instance. 
| Light trom the apple would strike every part 
| of he ens, bu it wool pave through only the 


Section covered by te red filler. ‘The celluoi 
at the points where 


| AMAZINGLY Sasy Way 
| fo Get intoELECTRICITY 


ire 
e 


ck woul he enoparenty while the 
where the blue and green métions of the Tens 
Mere focused hy’ the Curved surface of the 1b 
Would be black because no light had struck 


viaieweticonnternier| Learn on Actual Electrical 
ould aibet teh at the socio ‘of ee ens Machinery in 90 Days 


hat was covered by the red part of the filer 

white light, ea rou dence 
: Not a Correspon: 

School 


ul 
Jens and when they: bit the filter all of them | Lack 
Learn by, doing. rea actual 


Fanenfedsention brs posse Téa a 


onal ates 


ly the taking filter and the projet- 
ing filter hive: to. occupy the same Felative 
pontans infront of the camer fas and the | 
projecting lens reapeetively. If one. were Fe 
ers the center colo sill would be correctly 
project 

eversed co that red objects would appear bloc, 
tind vice vers. 

‘OF course when a white object is_photo- 
araphel, the curved surfaces of the ibe will 
eater ‘all three colors side 
fit. “Te projector wil in tur 

wh all Ure ection of th 
will appear white on the sereen. 


BIECTS of other colors than white, red, 

nor biye also are reproduced in exactly 
the right shades on the screen because every 
known color ean, as far as the human eye i 
concerned, be male up of some combination of 
reds pre, and blo A, vivid purple, bint 
wot for instance, send ight throug bath 
the red and blue seetions of the Glter sercen to. | 
ster on the film, and the corresponding 
it projected through the same sections to 


Sted 


"Thiadoesot 
yatoace. Just 


ii 
the sereen would appear to the eye as a vivid 
purple. 

Remember that all pictures are made up of 
countless points of light and you will realize 
hhow these minutely small specks of color ean | 
‘make your eye believe that you are seeing a | 


complete picture in full colors. 
A Blotter That Erases Ink 

N ORDINARY blotter, steeped several 
times in a solution of oxalie acid or 

‘oxalate and dried, will very effectually 

‘erase ink Apply it while Use ink t tll moist; 

orsincase the wrtinghas died moisten the bt: 


“I’m going to raise 
his salary” 
. 


fer we 
“Hle studies those I.C.S. texte 
books every chance he gets, and 
‘want to tell you it has made 
‘valuable i 


give him that 
bout, T 


wish we had to 
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On Time in the Fog 


(Contin from poe 2) 


the oli fellow watching the speed reco 

dial. Marley's eyes sought the speed clock, 

found the needle trembling at sixty. His hea 
ept time ‘wheels clicking over 


Old Bill caused Marley 
to turn his head sharply, The engineer was 
pushing the throttle forward and manipulat- 
{ng the air valve. ‘The deck of the hig Pacific 
shtwldered as the brakes took hold and the 
impact of the heavy steel train jarred the 
tender, tumbling lumps of coal aginst the 
coal gate 

Marley had cen the red light in front of 
e engineer's seat and Knew what was caus 
‘Od Bill to stop, but not until he saw te 
ning green e¥e upon a roadside signal 
wast dul he know he had encountered. his 


seat with a yell. 
Thowe devils at the test 
for this the trouble, 


HE mail ground to a noisy stop. One long 
‘and three short whistle blasts told the 
10 go back a quarter of a mike with 

ck torpedoes to stop ‘any 

he helper began tracing the 


ay 
red signals and 
following train. 
course Of the electric wiring with a screw 


iriver. “Suddenly the red light blinked out 
and a green reappeared in the cab. 


Marley yelped for OM Bill and reached 
the whistle lever the fagonan.. Th 
3010" worked ste rumbled. westwan 


The speed climbed to ft 


ojecting from the ‘cab 
upon the roadside sg 
bmerve the ‘change of 
Tights ‘pou his instrument board. Marky 
ned’ hie mouth to cal to the engineer, b 
lowed it without uttering « word. "The spect 
at the moment of the: hana! change "was 
ilmost sixty miles an how. ‘Marley estimated 


nals that he didn 


Frakevalve he had not touched, ‘Markey paid 

to attention to the bewildered engineer 

YW ELL is this 2 peokcaton system we 
have, of ie i some street signals?” he 


demanded of Ed who was examining the 
rs 


hi 


ulation burnt off drop cord,” Ea ex- 
d the exposed wires to the irate super- 


intendent. "When it touches the gage bracket 
it short-cut 
Ed taped the cor and the train moved on 


Marley was silent for several miles. ‘Then 


he began an investigation after the usual | 


farley fashion, that of causing the 
believe that the crime belonged to. 


No, sir, I told you I didn’t do it 
“AIl right, lad,” Marley laid a fatherly 
hand upon the young man's shoulder, “T'was 
{to know what kind of a boy yor 

was. But TM find out who did it, an” 


$2500 REWARD 


For the Capture of 
An Unknown Man 


IWICE he had entered the St. Clair 
Mansion. What was he after? 
Who? What was in danger? 

he famous detective, had 


Hem ttt” elspa’ the ender, 
Sermo detective, very S's gape 
Sangeraus 


ree 
fpr zu ere 
ones pone 
qa 
‘The Confidential 


FREE 


No. 38 Made to His 


=| 
On Time in the Fog 


ping again, with Old Bill manipal 
Tt was the same false 


lent followed Ed to the 

4 stood by impatiently 
ine ed the eis contained 
imum housing just ahead of the 
wheels. Whatever repairs were 


while the 
in an alu 
thud 


fale to the appa not be described 
by Marley. ‘The important item was that Ed 
seemed able to put his screw driver into the 


Seat of the trouble without excessive delay. 
A'shout from the fireman called the crew isto 
1 over ob. 


de within 
‘and at each of them Marley 
ly: while ‘the helper tightened 
a removed foreign sul 
peverator brush 


our additional ‘stops. were 
the next hou 


“FPOW could she test OK. atthe loop an’ | 
still be this a Ma 
soapped at Ea wh 
afer te lst ‘stop 
Tanning will shake things low, 
break contacts that won't show up at slow 


speed,” Ea explained. 
"But tell me, lady” Marley urged, “ie the 
train control systeny so flimay that it can't 
tt few shocks?” 
oy it's, of very rugged construction, Mr. 
es got to betpropely adjusted and 
the pall of speed.” 


say we can 
rout aus tore than an hour late no 
“hat's what T mean, Mr. Marley, 

“We can try’ to run faster, but 


Yes, sit, I don't look for any further 
trouble.” 


WYO onered the sped governor set for 
ty 
“Why, T think you did, Mr. Marley," Bd 
replied 
now, could it be 
ight, but T don’t know that I 


‘The mail flashed 
Listlessly the superin- 
watch and  time-table, 
then Turched across the gangway to Old Bl 


sr ASS es 
me soe on fee ee 
byepls 

BE sy et In he, ae” 
oe 
ee tage vl ea 
sR nant ele lt 
epee tig Neston 
ibe De alee 
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Now he DRAW$ 
the things he wants 


LQ0K st drawing No. 1 above. ‘Then compare it with No, 2 and note the 
improvement Federal School training has made in the work of Art Nel 
Before he studied drawing with the Federal Schools, he worked a1 
‘veyor's assistant at $1800 a week. Today he has a fine position in 
he enjoys at $75.00 a week. He says, "The Federal Schools made this possible 
through their training and co-operation, as I had only average ability before 
ne of hundreds of young people 
ra 

wunities for artists have never been better. Ma 
y millions of dollars worth of illustrations every yea 


wines and new 
If you like 


Op 
Tordraw, let your talent make your living. 
‘The Federal School of Tustrating has taught hundreds of successful 
students. That is because its methods of instructions are right. Over fifty 


Tamous artists. such as Sid ‘Smith, Neysa MeMein, Clare Briggs, Charles 
Livingston Bull, Norman Rockwell and many others contribute exelusive Ls- 
sons and drawings to the Federal Course. They tell you their methods in a 
clear understandable way. The subjects include illustrating, cartooning, letter- 
ing, poster designing, window card illustrating, etc. They are easy to learn 
the “Federal Way"—at home in your spare time. 


Have Your Drawing Talent Tested 


If you like to draw, you may have the free criticism 
‘analysis of your ‘work by 1 for our free 
Vocational Test 


& 


Epoie 


100 
of Ilustrating 


FEDERAL SCHOOL OF ILLUSTRATING 
10148 Federal School Bldg., Minneapolis, Mi 


je coupon 


2. 
Please send your free book, “A Road to Bigger Things,” together with 
Vocational Test Chart. 


Name — en BIE pore 
Occupation = 
Address 


Lies within a 
your reach 


WILL 
YOU 


Age of oppor- 
tunity lies be- 

fore you, 

young men of 

merica,,”” 

Irving 

President of the 

Bush Terminal. 

Airplanes, radio, 

television, talk: 

ing movies, are only an in: 
‘opportunities are everywhere. Trea- 
sure is buried under your feet. Do 
you know how to make it yours? 


Don’t Miss It 


‘There has jus been published a bonk by « man 
who found his treasure where others overionked 
Ie bua ighy sn aa tao 
fepatation on wane sand lor, This man 

‘Thos, A Eason hay called “an act to 
the country” i Irving . Bush. His book, 
dedicated to the. ad me ‘of America, has 
indtormake themosc oti. 7" “PPOs 


How This Book Can Help YOU 
Noman worthy ofthe name can rea this book 


: 
, 


serpy a a eee 
Ieee Sees ae 
NIE oe ae 


; will make you able tosce the 


A fies where others miss them. 
‘And it wil h Ip you lay the two great found 
tion stones of success: STRAIGHT THINK- 


ING'and DECISIVE ACTION. 
‘THIS BOOK IS THE KEY 
to our opportunity. Can you afford to let it 
tip? Thousands of ambitious men have found 
favalaabie help in its pages. 
fulfofincidene and lstration, 
and above al, true. 
Once in lifetime there comes 
a book like this: Don't think 
ype 00 ace teed 
more brains you have the 
more you will get out of it, 
Return this coupon nove. 


Your money back if you are 
not more than delighted. 


Stet New York Cer 
rele plane fad 8250 fr» cy of WORKING 
WHTTTHE WORLD or plese send OB 
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On Time in the Fog 


NITIES SECTION 


(Continend fom page 185 
"east last trip Tought to lay off, 


hunch com 
not chance 

he tein Fumble stop at 
Old Bill slid out of the gangw 
hand 


the speed governor. “His last. tri 


begged, “we can't let him go in 
her brill of” 

‘Through the. cab, window Marley watched 
the 


helper poking his screw driver into. the 


i to clear 
and ‘called; “All right!” Old ‘Bill climbed | 
Wearily into the cab for the last time and | 
‘arted the train 


FOE a fr miles not & wont was spoken 

the tei pe loner 
around sty. Marky” wat lot ima problem 
‘of ralroadtathemation ax with watch and 


when fled of sentiment, as 
tow fas mast they travel to fn the rma: 
fag’ handset an how and ees 
iminater?" When he found ‘the ‘neve he 
Farce acrom the deck and ave the or. 
“Haul the mail, Bill,” he yelled, 
vO Old Bal eed him hope 
“On Old Bl eyed him , 
smegn cam got this Jck abe ty por? 
ore you aint alah to he 
“how 


“er!” Old ill widened on 
Say, bos, you remember that 
ile the President out of St. Louis? 

0” like this, too, only it was fogey 
all the way. Lardy, it's thick enough now, 
though.” 


For a brief instant Marley did not catch 
the significance of Old Till's chatter, not 
tuntil the engineer pointed abead. 
When Marley saw what Old 
returned to his place on the fireman's seatbox 
tl peered int fog sense tha the rage of 
Powerful headlight appeared to colli 
with the stuff and scatter it abead of the 
tran. | 
“Ain't it a lovely night!" Old Bill exckled 
fas with deft hand be felt with lever for the | 
‘notch best suited for the speed they were 
‘making. 


Sais 
petal Samra Wit a 


over quarter rill 
Teadiog advertiers. 


I meant be | 


ET the fog. Bil,” Marley yell 
ive us some of that stuff you're always 
loraggin’ about rownd the test loop. We got 

in control now; we dan't have to see the 
side ‘Those cab signals tell you 

thing’ abead in the fog.” | 
y Ota. Bil 
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| On Time the =a BIG PAY? ? 


Then Get. tfxto say 


abo aed ate areas 
ie 
i eee ec 
ate aca ie te Mee 
een oot etter tee 
zie ngs oes aoe 
Saige pee gre 
See ae 
gi dl bg eos 
peck flees lender 
hp RN aoe] a 
Heo cect cept ke ae el | Br ee a 
he can reach his terminal on time. Le ¥ 


We'e, fyis Marley’ shouted into 
the roar, “An” you wishin"a while back you'd 2 
ayed home!” i Taste were te Me 
on uae becca che fate rowing sty 
train clattered over Kaw Bridge PM Train You In Spare Time 
and tipped inte Wa ion to ie Beate | we famous “Werk Sheet” and. "2 . 
delivered a speech to his auicrce win'your teary ting 
ein men ag 


wernor back to ssty, Ea” 
fl in’ let me ever bear 
th" things you. know 
have breakfast with 


nigh fo 
Ie efi nights work youn 
one, boys so now we'll neck dose 

fand a string of flats.” Le 


Pour men ald out of the of the 
big "Pacite and “hurried “toward Marley's 


‘Sreprthiet you need fm 
oda do an hind of spare, 
real wt 


Radio Gyps Exposed 

(Contin rom me 40) Fant aar kate on sie tte 

single Sfty-toot strand of | wire Come, sand rosy te ee aden Be wo wu Wy 

ng the one hundred feet of wire into a Ba atten Ey ee tering 

mer few feet long. would ive you about ean bce s Wag Foy Sis 

thane routs as sng trun Tongan -arclaiginn ORR ey wes 
LL Seexe'scmoot or nuscrmicrr® 


| oq pena antenna that consist of x x full mege-bY, 2100 hawnence Aves Chlen 


mark 


of 
Hoke has no sigue. 

a the next time you see an advertisement 
offering» buried antenna as a sire cure for | = 
Stati, howls, poor distance, lack of met vit, pope 
fad every other ailment Uiat can bother your ‘Se 


radio ‘set, just keep your money in your 
Docket, ou can dg ols in he ground ad | 
3, will be worth your trouble! j 


, A definite program for getting ahead financially will be found on 
Winners of Radio Czar page four of this issue 


| oyreriereetatre | TRAVEL FOR “UNCLE SAM” 


| which was announced in Porctan Screxcr z 
Mowat for Joly, age. Pst pri, AT. Railway Postal Clerks $158 to $225 a Month 
Groves, Brooke, Vee Ee MAIL COUPON BEFORE YOU LOSE IT 
crett Huelburt, Bast Cleveland, Ohio” #25; 
flied peur, ECW. Mayer Hnenadas Pee 
410. Checks have been mailed to thee prise 
‘We wish we had space to print the prize | 
‘winning answers and Inindreds of others thet | 


ots a 
pO FRANKLIN INSTITUTE, Dept-G282 
Rochester, N. ¥. 

Si: Raho wht charg cy of 2 


asiiahie and tal 


ddeerve honorable mention because ofthe | “Sieady Work Ne Layots—Paid Vacations = 2 Poth 
tful and intelligent way in which they lany Other Government . ‘Name. 
anche the eplexing problem i Cee 


Men—Women 18 to 50 Adres 


Answers to Aviation 
Questions on Page 48 


1. Lous Whviot, July 25, 1000, 
2 Lighter 

3 The United States of America. 

4, By polling» rng attache to the “rip 
| "5. More sites per gallon can be obtained 
| troa'a light airplane 

6. Avradio sending apparates giving out 
signals forthe guslance of stra 

7., No. Tehas been word woccemfelly with 
all liner arrangements 

Por a given cruising radios the eco- 
nomical engine will require fee foe so that & 
rater pay load can be caren. 

9. From 200 to 3000 revolutions per 
sminite, the usual rate Beg around 1,800 

10. No 


b 
canl get into 


Aviation? 


Read this Answer from 


AWorld Famous | 
Trans-Atlantic Pilot 


AYISTION waitin or noone! Plane prdustion 
Tenaya ten "non tana 
te fi, 


14. Four to ten hours, 
15, A mechanical mixture of gases, prin 
ipaliy nitrogen and oxygea. 
16, Density becomes less with altitude 
anl7,Aie resistance varies as the square of 
be speed. 
| 18." body shaped to offer low resistance 


‘An empty Daekaiinok ino drawback 


Blea, go batlance, ns tone 


me 


| 


tein morag nee 
tear ade ue te Sea ato me 
Seereohttc cata is | i,” tet hich 
“afin Sect 7 pescaine ae ted 


yo"men with 9 foundation of PACTS wer 


Yo Mon’e Maya x0 Fay) 2. Bight niles an bor 

rea 22, The Sram fae driven astern by the 
Piy'aie ect po, 

Homily suetiemate iN. 


hele TE 
ine i 


24. When, i disturbed, it returns of itself | 
oa normal fight attitude 

25. A now-fint descent with the machine 
rotating about a vertical 

26. ‘Sliding sideways, away fro the center 
af curvature, when turning. Opposite of the 
side ali. 
forage its lnt the ar sped necessary 
for coat 

28. A landing in which the wheels and tail 
skid touch the ground simultaneouly. 

2. Yes. | 
30. A tur in which the wings are straight | 


ripe fee 


‘cate bgp 
4 fn ircrft, beaver than ait, whose 


in the air is derived from the 
vertical thrust of am air screw: 

‘An airplane designed to rise from and 
alight on either land or water. 


fe 
Rese ele ng te 
Seep el se 
‘Aviation Institute of U. §. A. 
Waiter anton, Pree 
115 Conncutiont Ava: Washington, D.C 


34. ‘The tail surfaces, inching stabilizer, 
fin, rudder, and levator 

435, A controllable vertical til surface to 
| give directional control, 
| (36, A-pusher has the propeller in the rear 
of the wings the tractor, in Front 


Get Hinton’s 
FREE BOOK 


i 
ae prt tat sports the mar ofthe 

| splash pack 
| 39. Steel and duralumin. ! 


Spruce 
42. To tighten the cloth, make it airtight, 
‘and to preserve the cloth. 

43. On account of its more uniform quality 
and “dependability 

44. Hard to maneuver on the ground. 
| 45.4 shock absorber strat in the Leacing 
gear in which a plunger moves against 
Fesistance in a cylinder = 

46. A controllable horizontal tail surface to 
ive longitudinal control 
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EMISTRY 
ely 


CH 


Spa 


PATENTS 


Trademarks, © Li 

Handbook with tetentome toomeckaes 

movements” Sent fre on request 
‘ALBERT E. DIETERICH 


Formerly member Rsamining Corp. 7.5. Patent Ofc 
er eared Pala tegen Shc 

‘gD pear ccperienee 
(681-4 Ouray Bide ‘Wiashington, D.C. 


E,SOLEMAN, Pesant Lawyer 


HERES 


1m for getting ahead 
‘ill be found on page four 
of this fesue. 


October, 1925 


A Mystery of the 
Blood Solved 
(Conined om rae #2 


Young Harves, however, observed that the 
salen er prota tie ening 
{pward to the bead. Here’ the explanation 
‘would not Hold. What was the answer? He 
to find ity ane thin determination 
revolutionary discovery. 
to. London with the degree of 
hysie, we find him, at the age of 
twenty-four, beginning the practice o€ med 
Sloe and witing apart'a room in his house ax 
fn experimental labo 
ail wort ofan 
ould ith a simple Tene~for the compound 
ot yet known, And he found 
cloned stant ayainat 


‘musage the blood outward to the hand. "The 
blood could not be forced past the valves. At 
last he demonstrated to his own satisfaction 
that the valves would let the blood im the 


aw flow in only ove diection inward to- 
ward the heart, ‘The veins could not possibly 
o carry blood outward from the 
liver as Fabricius had taught. What, thea, 
purpose? Seeking’ the answer, he 

teen more years to study. 
nvvhile, his reputation ws a. physician 
‘grew, In 1618 we find him lecturing om anat- 
‘omy before the College of Physicians, and inti- 
ing for the first time that he was near & 


{Sirougtabout by the bet of the heart 

‘Two gears later he was appointed Pisin 
Extmorinary to King dames L. But was 
hat unt 108, while he was physi to King 
Charl I,'that Harvey ave the word, has 
Completed. discovery in a book label An 
Snatomical treatise on the movement of the 
Heart and bod in animal 


WITH con dite prt comptes 
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ae ppl of fo 
Uk nt rt pt oe 
ae S 
aettn es cnet on i 
meetin hone 
i p on the right side of 
ec 
fare yw of an er gh 
gg nk by 
Set, nal dogg ese crten heli 
it returned to the left-hand pump (the left 
Bo Dl 
tenet the organ ours pei 
oe a a eae 
sen Soe Let el Soanteeneeaee 
era ere ret on ee 
Spay gly hg 
ratte opie i 
"s pass single file to deliver 
oem oie 
ote aig eter ic ae 
(e suplod vaik td sac ck Rewrso cme? 
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Se eed eas of tees om ee 
plo Et A 
from the glands of internal secretion through 
obits ee voto ee es eee 
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Suc our pemel coment st ees 
sch uit a toot ioe 
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oratory. Here he dissected. | 
Is, examining them ws best he | 
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you have » ful, practical, novel iden for any. new article or 
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thousnnds of applications for patents are filed in the UX. P 

(Office "Preauentiy two or tore applications are made for the 

‘or mabstantially the matoe idea feven though the inventors may live 

in dierent sections of the countey and be entirely unknown to one 
"in such a case the fi 


otganiettion devotes 
tention tn patent mad 


stiatertory wee to inventore a rad 
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Be an Electrical Expert 

Graduates of the NEW YORK ELEC. 
TRIGAL SCHOOL are in demand ty" all 
tha, big electrical companion. Or, if you 
beter independent oa, bane ot 
our own, thine are thounands of oppor 
info fr een’, dependable men to 
tre your ‘own boss the money” you an 

ko in limited only by your awa eneray 
ad ability 


Personal Instruction 
‘The NEW YORK ELECTRICAL. 
SCHOOL fs not a correspondence school 
You lesen hy doing--hy personal iastruce 
tion on full isn ntandard electrical equip- 
tment under: the. personal supervision of 


trained inatructors 
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‘yer ce 
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‘The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 


MAIL TODAY sm 


nal contractors. When you | 


ako heavier varieties termed 26-ounce, 29- 
nee, Stounce heavy, and. 38.ounce heavy, 
the figures indicating the average weight. per 
square foot. ‘The last named is about /inch 
thick. The largest dimensions recommended 
for single strength glass are 40x50 inches 

for double strength G80, while heavy sheets 
mags er, Hoes ae hier esimates: 

tis plate glam? 
| Glass that is made by pouring the melted 
‘material on & metal table and flattening it wit 

‘massive roller. Itis then annealed, ground 
uniform thickness and polished to a ustre. The 
extra cost of the protest amd also the usual 
greater thickness of plate glass explain its 
Righer cost. Since the surfases om both sides 
fare true planes, plate affords perfect vision 
Without distortion. Somewhat recently a 
lighter plate, which is 44 inch thick and weighs 
bout 21 ounces per square foot, has been de- 


| eloped for howes. It will ft in the ordinary 
‘itsh, neetls mo extra counterweight, and docs 
Pot cot much ore than erin 
ire special attention? 
‘iheets shoul 


Docs late acs i 
| Before instalting 
Pe eat 
ings 

the polished surface: Allow for contraction and 
expansion i large sections oft Tn nerors and 
Srainecoting, ventilation space bchind the ase 
advised ‘ther allals attack 


TS pe ha ame ocr a ets re 
Tight through than clea gas” 
Lae hat ae 

hand to beicre even when fe Bal oy 
‘Ths ccentints va have mae pai 
ns avo es tht some ass you fan 
we tenga tenets tee © Wises ee 
Senn laa an eas potas perstles 
| at iso tar hy hs 
Soface tle wp at rome 
rounded protuberances or pa “rier ec 
nse sizing a every ane rays of Tight 
thet wou othetvie mis the window opening 
tl dieting Uhm thro ie glass 
ey ty 
Tt bereft for bation winds wing 
light ant ving cortaon, Tt can bu ured te 
advantage to obtain privacy and more light 
when a dwelling is flanked by a house 
Shrcosh sole, Again, Ue average Garement 
‘could be better ie wih this Ope of plas 
is ground orcolorel gas of eny valued 
Neher ets to Mimintion ba the fet 
selves tin gate of senha end te ed fe 
Somat’ A prisnatit ot sidan fae 
‘Sheed gam sey conrpeuae for tlomiasting 
loss due to color and yield as much or more light 
its cor pane 
‘What about ultra-violet ray glass? 
| It is special composition that embodies 
some popes pet ae 
Initting the upper rays of the daylight spectrum 
‘Tick are stp by all ther ae Thee 
‘as peomete th and bath are ermal 
Rfsing protect aginst ike 
Sema haar tip teerey ef urea 
opie who spent enough time tours pet 
Ply crag det rm 
iS toms conan! tndoocs xy beset 
by this glass. 


oct find ofthe kind kt in moe ht? 
‘Yes, but not that by 


‘can see, because the 
‘The glass 


in one comer of the pane. 
Wat is the cost of ultra-violet ray glass? 
From about 6fty cents to Sve dollars a 
square foot. Since the diflerence cannot 
‘due to style or weight, itis fair to asume that 
relative ciency and permatcnce are the foc 
tors involved 
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Here Are Correct Answers ] 
to Questions on Page 66 


1. Thin was a custom of the Indians of the | 


ined and quite civilized tribes who 
lived in what now is New York State and who 
tre remembered as the “Five Nations.” Under 
the name of "wampum,” seashells, bored with 
holes so that they could be strung into strings | 


‘or woven into belts, were used in place of 


everal parts 
Of the world, especially in Asia Minor, Arabia, 
fand Persia, there are tribes of people wh 


fate twigs each year in order to tnd food a 
proper li 
theep and 


ie herds 
Thaye no settled homes 
‘These people are called “nomads.” 


of New Zealand, New Zea- 
‘reat’ many geysers, bot 
seine and oer Evens of 


tout exe 


coliinns ofa special varie 
whieh the a tre found. 1 
‘dug out of great pits, allowed to lie on the sur- | 
face until it becomes soft, and then is rushed 
for the recovery of the precious gems. 


6. ‘The deepest canyon in the wo 
the longest isthe Grand Canyon of the Colo: 
rada Tver” In places this great 

than a tile deep. A view from 
‘one of the most spectacular sigh 


7. An iceberg is the product of a glacier. | 
‘Tne ‘eebergs that fnfest Ue North Atlant | 
And that ae 20 dangerous to seamer traf, 
come mainly from the coast of Greenland. | 
Northern aust central Greenland are covered 
‘eth a vast abeet of fe. Prom this sheet, the 

fie the cer ow nowy lw a 
toast of Grvenead pest pits teal ff cad 
oust of Greenia! great picors eS 
fiat ‘ata. ‘These ate the eben 


& The Caribbean ally south of 
Hist and Porto Rico, is subject to a kind of 
severe storm that mariners call « hurricane. 
Hurricanes are ‘not usually accompanied by 
twisting, like tornadoes, but are characterised 
merely by an extreme violence of the wind. 
‘The name hurricane is taken from the ancient 
Carib-Indian name for the storm god wor 
sthiped by these primitive people 


9. This probably is the mining town of Cerro 
dde Pasco. in the central part of Peru. This 
town is more than ThOO) feet above sea 
level, nearly three miles. 


‘Canal, founded by the Spaniaets in 1519. 
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Electric “Suns” Fight 
Disease 


rays of sunlight are absent or dim and little 
time ix spent out of doors. ‘Then, if ever, are 
ultra-violet lamps needed. 

‘These lampsare powerful. Even natural sun- 
fight may be venomous, as anyone who has 
Ineen severely sunburned knows. ‘The ultras 
Violet lamps, oF most of them, emit more pow 
‘ful rays for persons close Uo them, that the, 
rays of sunlight. The excuse for their use i 
spite of these dangers, i that they really do 
‘magy human beings much 

Physicians have proved, 


lreqwently stp falling hae and when ed 
trtreme care hy aul physidane they an 
Stonctizce Lil geras and ure dsc 


INE of the most serious of all diseases is 
‘uberculosis of the bones an for twenty 
years Dr. August Roller has been curing this 
iscase at the mo town of Ley, ia 
Switeerland, by ‘careful expomure to natural 
sunlight. ‘Tere child sufferers play gaunes ad 
recite their school lessous in Uhe snow, weari 
‘Almost no clothes. In Paris, Mavdame Dat 
‘Weill has for several years conducted schools in 
which the pupils are kept out af doors for the 
benefits of natural sunlight. For a generation a 
few phyricians have inen pioneering in, such 
tases of the rays from both natural suntight and 


Tome se of these lamps to cure disease 
shoe alte except wer py 


‘iclan's sportant thing for lny= 
fen is that they may” help prevent disease. 
Ferhups their wef ultens in thiats not absolutely 


for scentie work with Uhem b very 
ow; but there ix trong reason to believe Ut 
{Sef health precaution ike good food, tet 
Sahakari, He ed food, 
air or plenty of sleep. 
“Two quite diferent kinds of artifical man 
light imp are mw o ale Tae type he 
Itra-violet rays, with ordinary light rays, are 
generated uy” passing lectretythrongh a 
apor af meretry inate w tbe of famed rok 
‘yal, technically elle quarts, ‘These lamp 
fre the sovcalled mercury ares “The lamps of 
the other (ype are are lamps i which an eee 
tricare plays throug the ar btwn two rode 
‘eariom or metal "The mercury are lamps are 
tmore powerful in ultm-vioket rays, but either 
jh Prieta devioe for 


‘flect. 


{Ge lamp bulls would have been just at tatu 
"The viable Iyht which one of these lamps 
aay give ou tells you noUhing ofthe amount of 
inelble ultra-violet rays it emits. ‘To test the 
Production of rel ultra-violet rays all that i 
fwawary isa pace of ondinary window last 
find a strip of the photographie paper called 
“peting ut” paper. on which ae nage 
" Tren the paper i exposed fo 
light under a photographic negative 
itrcvioket rays datken much printing owt 
paper far more rspisly than do ordinary ight 
Taye, Ais wind ch ace le 
‘alt raps, although transparent to, visible 
ight rol the la ot ofthe 
(aphic paper, a that part of te paper cor 
rel art expan ely to he rar 
“Mer few tmoments" expire, the ex- 
pom part of the (Conaue on pgs J 


(Continsed from pape 182 
paper is much darker than the part protect 
by 


the glass, there are ul 
the covered part ison 
or no ultra-violet radia 

For the safe use of 
home there are equally simple rules, which will 
prevent burns or other injuries 


rt by exposing only the upper part of the 
back or the chest for not ver two min 
Placing the lamp six feet away. If thi 


tose causes severe reddening of the ski 
YoU are expecially se 

ays. For vou they 
tus them, Even strong sunlight will be danger- 
us for You, 


VN, MOST people this short esponure of a 
Title skin shows no perceptible effect. Tn 
this case increase the amount of akin exposed 


if by natural sunburn. "Then coutiaue that 
daily exposure. Tt is neither necesary 
f wise to use strong rays that redden the skin 


‘myx one full exponure on Uh front, another 
‘ral exsponire on the back. 
Never tad nearer the lamp than six fet 
Clow 
reddening of the skin, many be netessary when 
eseribe by a physician, ‘They should never 
Petter other 
‘Nervoumest" and aleeplesaness are signs, 
among other things, of too much ultr-vsket 
HF these symptoms appear, stp the ays 
it a phyican 
we maym always wear goggle 
isl covering the eye ike dst ogres 
Ndark gauss. Even weak ulti rays 
be very harmful to the eye. 
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productng the ware of rrced ele that alan 
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Tew ner bate board ised. these set 
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i tat they he | 
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{Ss low notes Deore the canenponding it 

me me moos Tee Pomel oe 

‘hele hort shoul extend teat to 

y dieston fs the igy of st 

Tis round oreqete vet so | 


ve Wel 
aporanee 

"Eft ance it woud mem thatthe same 
rent ull be acomplsied by aconing the 
speaker in aaa ben 0 tat the waves rom 
her tack of the cone would be completly | 
fue However, this"methodsunot te 
tel ont the owed bor woul sc as a 
{damper and interfere with the free vibration 
of Ue cone, Dynamic cone openers can be 
thitined lier i the eit Yor or mounted | 
im eabiocts which areso contracted tnt they | 
Sethe bale board eect 

"The only dandvantage ofthe dysamie cone 
type speaker it that if requires 8 supply of 
Glee Current to operate ths electromagnet 

"Te battery ct owner eam obtain thi car 
rea fromm bis regula Acbatery. “The owner of 
Shite revive il het prcce a 

cal typeof dstamie speaker wnt that in 

Keies 2 builtin rectifier ent that operates 
fron the electric Hight scket. Such a unit i | 
shown ia the iustttion om page forty-three. | 
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They're Farming the 
Ocean Now 


assure us that agriculture is a comparatively 
fnew human activity; men hunted before they 
planted. ‘Then they discovered that breeding 
fod raising animals was better than hunting 
Inevitably, though, the day is coming when 
the seas” will be ‘planted and their crops | 
gathered month in and month out without | 
Fegard. to the brief seasons that rule the 
‘ctivities of the land farmer. 

‘The land farmer can measure his acres only 
by surface dimensions, but the seventy-one 
percent of the earth's surface that is covered 
y'the oceans is a ‘more than a. thow 
sand feet deep, the depth to which sunlight 
peocteates and enables plant life to survive, 
thus providing sustenance for animal life. 

Mont of the green plants of the ocean are of | 
icroseupie size but & scientist, Dr. W. R. G. 
thins, calculates that in the English Channel 
‘alone there is produced every year the equiva 
fent of 12,000 pounds of plant life to each 
‘wurface uere. In each cubic foot of sea water 
he counted millions of plants, the grass of the 
‘ocean pastures. Soe whales attain hee bull 
by straining from the water the tiniest crea- 
‘ures that in turn have fed on that microscopic | 
green plant life, and that is the swiftest trans- | 
formation that’ men have encountered in the 
sea. Other ocvan creatures, of which scientists | 
have examined and labeled more thar 19,000 
Yarietien, participate ina more deliberate 
eke, intone microcap ereatars which 
Feproduce by dividing their own bodies 
halves, are meat for sea fleas, which 


voured by still larger creatures, 


FLELD in the 302 wailions of cubic miles of 
water of the oceans are vastly greater 
riches than are contained in the thin veins of 
‘our mineral snines on land. ‘There is gold in 
itnmeasurable quantities if it could ‘be re- | 
covered. More important, though, are the | 

lions of tons of folie held in solution there 
‘Certain weeds ofthe sea, called tangles, extract | 
that iodine from the water in a form iu which 
ie 


Beitain, France, Norway, Japan, and certain 
portions of our own coast, reap this plant from 
the rocks where it grows.” ‘They are called kelp 
burners. The methods are crude and scientists 
are hoping to discover somewhere for ocean far~ 
ters of the future a richer souree of iodine than 
the weeds that grow along shore. They know it 
=, because there is dine i i] 
‘quantities in the flesh of every salt water isl 
that comes to sour table. 
"The traveler who crosses the great central 
wsof the United States with seemingly end- 
fields of corm—eight miles of furrow to 
‘every acre—siews a phenomenon that contains 
‘2 hint of what ocean farming of the future will 
be. Only an average of fifteen percent of that 
fora reaches the great grain clevators at 
Chicago, Omaha, and Kansas City. ‘The bull 
cof it B fed to swine and cattle, from, which 
‘comes food, leather, medicinal products, and 
‘other materials for the use of man.” So it will 
be with ocean farming 


BEFORE the Wester farmer planted corn 
‘and wheat, ranchers grazed vast herds on, 
the ‘plains, and before them, men hunted 


‘and antelope. In like fashion the 
whale was hunted almost to the point of ex- 
Termination, American whaling ‘ships once 
tmumbering more than seven hundred. Whales 
‘are growing scarcer now that shore factories 
hhave replaced the try-pots of the whaler’ 
deck, bat just as men the’ buffalo 
With cattle, so they cam the whale with 
42 creature more easily controlled. ‘Ton for ton, 
the vescls that cruise after meahaden, the 
sual herring (Continged on mae 182) 
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| balances of ocean fodder was responsible. 
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‘They're Farming the 
Ocean Now 
(Contin from poe 15) 
that is kin to the lnily silver tarpon, brn 
hme or such od ac or waa bartacd by § 
Now Bedford whaling sip. "Men can replant 
the meabaden, of mombuskers os faicrmen 
tie them, tH nak be mee 


How to Make 


Real Money 


Just Doing This 


say, will correspond to the fertilizing, seed 
land weeding of land crops, At Queens Uni 
versity, in Kingston, Ontario, Professor A. 
Klugh ‘bas succeeded in growing under arti 
ficially controlled conditions the marine plants 
and animals Usat contribute to the diet of salt 
water fish, and discovering the margins of 
temperature, light, acidity, and salinity in 
which aquatic plants thrive best. Similarly he 
measured the factors that govern the grovth 
of the capepods, oF water fleas that browse on 
that oceante grass. Year after year he kept 
fat work until he was able to raise successive 
crops of seaweed and “herds” of ea in 
salt water the fleas are the chief food of that 
‘ariety of herring which we know us sardines; 
but we are eating those same herring when we 
cat colfish cakes: ‘The cod, in turn. ent herring, | 


time, more than sisty years before 
Cohunbes ‘aed "westward, bervng di 
are from the Balle and reappeared in| 89" a 

UP Neth Sea: Some uncdincovered shit inthe | Wee fs Betis Om 

Historians have said that British soa GENEROUS. OFFER 

todaythat means the cobeaive element that 

Wands together the watered Tanda we know a 

the Brith Empirewas fone on that fh 
ion ofthe Made Ages but 


ia 

were necesary for their protection. 
Gradually Russia and Germany began to rely 
for « part of uheir fish supply upoa 
fishermen, 

“Many times inthe world's history the course 
‘of nations has been determined by some mys- 
terious change in the food supply of fish, but 

are not always able to sce the results 50 
clearly marked as in that tremendous political 
growth 


Wiese 

market fish today governments Jealousy 

sph te cplasation salve Ea gat the 
hunters stall 


ite 
Became of the els that left the freak water 
Sram of Europe cach autumn to diappear 
ints the sea ‘Thowe that were nt cangit i 
the river ever returbed 
teks called elves 
ints the streams and 
Ector ty, to, were 

fore they, oo, were 
{0 go to sone wndacoverd 
tceun. Dre Schmit, with the id of all the 
Danish ships: Ui toved 
Smaly trailed the eae to 

valley ithe Boor of 

Naree 
Sutheate 

Ast of sch mysteries ig hidden in the 
ocean Until they ea be solved oon farming 
Ssoat remain in primitive state, advanced but 
Title beyond the erode sage sf mere ora 
Hunting: but as secret after tre is petri 
by the searching scientists the practical culti- 
‘ltoer“the ocesa farmers fallow in Uae 
‘rake bringing as reapers gigantic net: ad a 
teak” glam jars Sed with myriads of ny 
Hing ereatares of any varices ead tobe 
planted a the oan 
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“it remarkable what you can do wi 
«pines of tring 08 Know how," 


ct echt | tv Tia en, por tp tl ne can 
Peter mts iets few ering arm 


“That doesn't worry me,"* said Harbison, 

“This was the end of the trip anyway, and T 

won't be ging on another ne for several 
hs. 


“THEN you won't ave Alee any more,” 
Gus sail, and he turned to the litte 
yechanie: 


“Ale, we can tse you right along 


‘Two Thousand Planes Built in Year 


AST yearfactoriesin this country turned out 
nearly two thousand airplanes according to 
the US tof Commerce, more than 
sisty-Give percent above the total production 
or 1025, reflecting growth in the popularity of 
wiation. ‘For 1981" the Department's figures 
fare: land planes, 1.857; seaplanes and amphi 
me Wea of the sie of this air- 


sneral Nev, in the fact that, by 
sway of comparison, only 700 steam locomotives 
were built last year, and but 300 Pullman cars. 
Xs for the automobile industry, air's greatest 
tival there are now only eighty-five concerns 
turning out cars against 140 making planer— 
although the number of persons employed is 


wamber,” says Mr. New, “when I predicted 
that 3.500 airplanes would he bat im 1928," 
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John Kenlon—Fire Fighter 
(Continsed from mane 25) 

protected iron columns supporting the roof 

With the experience of his years as. fire killer, 

hhe knew the Equitable was about to collapse 


Standing amid a shower of granite, be directed 
that retreat himself It was one of the most 


a 
SHOW CARD ie he men etl ce te 
LETTERING |Ssseserecs 

Sea 


compel him to retire when the root col 
| with'an ‘ominous roar, burying the gallant 
Walsh in the wreckage! 

Kenlon, Ioken-hearted, narrowly escaped 
death himself as a huge meteor of granite 
‘crashed through the sidewalk at his fect. A 
moment later the southern. wall collapsed. 
‘The Equitable was now an inferno, and the 
hatte was on to save the billion dollars worth 
‘of securities in the vaults 

Por the frst time in the twentieth century, 


What AreYOUR 


te kat New York Fire Chiet put in a Borough Call 
pee iinging every available pice of apparatus . . q 
os thas New York tothe scene‘ great mosien ith 
etek presnure of 295 pounds, Btcrally drowned tbe In 

im Kul though thee nell wee badly cachet | ‘They id other 

: And, though their 'walle were badly may offend others as 
ants : or their pater had to be hacked of, wot 8 
hist tah “hie” weaver att | _- much as these offend you 
eh Harring the hn of «allan clleagu the new T 

come out of has first get test with 

sin Ta very element of victory in his bane. And | Would you thnk 
a ‘luring the last 17. years he has never lost a | jourreupeet? auld you be inclined 
ey iarne Cogan zug tm as newton | [teed of in, Woule pot 
me wil, doh Kenton is sil the undefented Sire 
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Killer of the world. ‘4 

SB 2 etry Cit Ken 3 
|e eet 
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eee 
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ple I yd 
of the Fire Department; and adequate hose 
Sate Rowe sso be 
Ea a 
Ts Sis. Roses anes 
esos eee ose ets Feu 
erick teas ene 
pas Serotec 

Ss aa wat 
why mat? After fac rag Hag wing fifty 
pd ig hang Behn ho 


‘Nothing's impocsille! ‘That's John Kenlon! 
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‘rite ane 
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Teally have no way of tling when your Baal 
‘enn other 
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‘awired. You learn’ by crea 

ing coerwet ‘Ena. -Nothiaye Whe Mr. 
tana over boon sed before! 
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Making Things Fit 
That Don’t Fit 
(Contin fom nee 


each of us talk to our friends about it and make 
Vigorous complaint 0 dealers on discordant 
‘Nor should we heed the wails of esthetes and 
a few econoinic pessimists that America is al- 
Feady too uniform. Does it hurt us that stand 
fl euge are usd more widely i manafctre 
and that the master gages of automobile 
makers register an accuracy down to. mil 
liouths of an inch? ‘Thanks to the master gages 
and the working gages checked by them, our 
| ars have longer Ife and run more quietly and 
| smoothly. “Nor would it be a detriment if 
breakfast foods were put up in uniform pack- 
gs af some accepted rule prevented he 
fightshirts along with 
sheots and towels. ‘The two latter items have 
| indeed ‘been dimensioned, removing from the 
joke the tale of the tall legate who 
"t law making hotel bedabeets long 

‘enough to cover his tos 


WHEAT ae the ethos of attaining the new 
supertiuous is looked 


national economy? 
‘The elimination of the 


ry of the public wil in buying i fst made 
and fed ty x conference of manufac: 
turern dealers and ters. Finally « letter vote 
the propre project taken ad i 0 per 
rat of all invests concerned approve, the 
Bret ated and pained ana saad 
tay he revi afte stad pri, 
months or two years. ‘There i no legal 
Polion behind a rule, but 1 has been fou 
That more than 8 percent of those interested 
tadhere to the ismuct schedule. Doubtless oly 
servance is promoted by the fact that Uncle 
‘Samu is the Mggest of all buyers and vex him= 
sell the standards and ions develope 
by Government 

“The broad fell of setting up standards in 
general i cultivated by the American Eng 

Standards Committee, which represents 

‘virtually ll industry aod Government depert- 
{ments und enrolls tre lead 


ligous by the Dividon of Simplified Practice, 
‘The scope of projects may be eo 


275 projects 20 far considered, 
approved as national standards, 


DURING the last year table of “Preferred 
Numbers” was sued, putting the han, 
Jet us hope, on some arnery fractions. 
fittings, bolts, and rivets also got what was 
coming to them. Dry cells that we use Tor 
tadio and flashlights were commanded to com- 
orm in size und conduct. Fire hazard in elec: 


‘conficting claims. "A code For 
Iirick masonry was studied. Sizes of film atal 
ways to lake and project moving pictures were 
Indore e now. perp, paar wil be 
better: at least in the mechanical aspect 
‘Mathematical symbols have been told how 
to behave and mean what they say. ‘The 
of preferred numbers applies to all comment 
ties. It regulates size or dimension by a fived 
atio, 0 that if any given size is 
‘nowt the rest in the scries can be ascertained: 
thas, i curtain rods range from 1 to 10 fect 
in length with a 60 percent ratio of difference, 
wwe figure the whole series as 1, 1.6, 25, 46 


ther tubing say, in the form of 10, 16, 25, 40,00, 
sand 100 fect. 


fe: 
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Making Things Fit 
That Don’t 
(Contin from pet 183 


merce and the Department of Commerce. The 
was a gang of OG hard a1 
Nt the first shot 35 bricks 
cloud of dust. ‘Since then five more have gone 
into hiding and the resaining half dozen fave 
surrendered and pledged themselves tobe 
truly useful. ‘After this victory another attack 
was launched and only one survivor each was 
Teft in the groups of rough face brick, smooth 
face brick, and common brick as against 30 to 
48 Varieties before. beds, springs, and mattress 
itlated and were cut clown from 78 to 


MLE buyer of files and rasps need not pick 
and choose among 1,391 sorts as bel 

js confronted toa! with only 400 ange 

boilers have shrunk from 130 t0 13, wos 

fencing from 302 to 09, bed blankets from 78 

to 12 and mul bottles from 40 to: 

‘We all appreciate the reduction in paint and 
varnish brushes from 480 to 138 and wouldn't 
mind if they were a lot fewer. Sterling silver 
being eu on 180 to 6 aliens the 

buying something forthe bre ph 
several starts in the right direction have I 
tmade, as reiicing brass lavatory and sik tro 
From 1,116 to 72. Lumber sites have been 

sore than cut in two. 
ng in the work sccomplished, 


For example, wire gages aml machine screw 
threads. dealer sells me « wire gage ani 1 


discover itis British. ‘There is a metry conilict 
‘of serew threads between the domestic models 
termed 8. A-E-utnd Ae Av ML aid U- 8 not 
to mention the English variety and the metric 
type ofthe European continent. asm harassed 
‘enough by home serews and ‘would be Babiber- 


Ghd World. It is estimated that a foreign car 
imported here aud aiming to cos our cou 


}ould be stalled at some point between 
1d Nebraska hy the loss of one bolt im 
le to duplicate 


TUS bigs up the fond dream of interna 
tional standards.” A stumbling block about 
‘of Mount Everest seems to loous in the 
way, We call it the metric system but the 
foreigner would terns it the absurdity of inches 
fect,and yards. Nevertheless « friendly con- 
taet between the onganised stendant-making 
experts of the various nations has been estab 
Tished and there is « pious hope that mankind 
will ultimately become wise enough to, have 
‘one code of weights, measures, ane standards. 
‘already ad 


portant since they tend to become 
{the code for the entire British Empire. France 
Inus established around 350 standards and has 
‘fertile feld left to cultivate, what with 3,800 
‘models of piston rings. 250 types of batteries, 
‘and 60 siaes of tires made by: one manufacturer 
‘lone, Soviet Rusia has 400 standards under 
way. Neighbor Canada is inclined, om account 

tual traike interest, to cobperate with 
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feocis sera Ciel ie wets et 

foenyiguackeiicae uperent poeat 

it. The ultimate purpove is to make the world | 
hare } 
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What Is an Invention 
Anyway 


return to the saan and the tire pup, His 
Cieamsof fase ed fortune were che. We 
tat Model stat gesamasigh cxe'Spate wth hi, ut we te ore 
9.2 twin propeller model that fies amazingly. And | ‘Stich in why the patent was ses Tt 
you can have it free. Boys everywhere are Bing model | | \yc'bactuse Inedleviee ase not fo the oii 

sore planes. Now is the time to get yours. This seusational || “yee f tne wrt. an iveation 

BET ple wil iy 600 foot easly” oft Why? 

Eade peel es fre Tn he fre» 


Assembled in two minutes teh 


tae born 


Ked Bomber 


ump ta 
real of 
Yee one of 
Wit was cated 
attadnent ina 
ct, of pump to tin, ad the 
eaneenien — Spero the pp wiht changing ts 
Be Retete bf postion 

sre stems fast aac 

iat Soe roan Proven OW, this attache 
Ths ring “Sains ral 


Hees 


nt involved simply the 


ar fae 
eat 
ise ia, ba eh 
ithe wt a 
chanical skill 


tioually’ making an infinite multitude of new 
and useful contrivances changes, and. mod 
Tientions in the affairs of life, ‘they do 


‘ot dreatn of patenting them, for the reason 
that they are not the reall of the exercise of 
the inventive faculty, but simply of the 
‘mechanical faculty.” 


clude from the above 
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ye $250 ESE: 


ildé 


i the 


2: 


ui 


SALARY | este 3 Soren te : oa 

se aie ema spietioone ay are in hh wo vt 

MTING YOR Rarg at Together inside the tre cab In place 
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is ore peeee fae Netcast oak see th a Moston: 

1SGR FmAtnino| Pa nspne SS pSseeFetet sues pump cul have nen made to work 

eee haere erg tums the Cooke oars aan ; 

aos | See Oe THE: whee! turned the pressure inthe 

wh pea EES DG ee AS TH cht tur tthe prea in he 


shea the part of the teed net to fhe exp 
Teche the grownd snd so presed again the 

‘ap. By Unreading the iner end ofthe piston 

So at hn, the read be nnce 

ijustable—for examph, te « length of bre 

Inchee—so that whenever the tire was deflate 

ell eg of ie pon a 

Piston vod together, the pump would opemte 

Eutomatiealys ‘This would insure a presi 

‘ninimupn of sis at all Ue, provided the tre 

iid no leak. Of cours, the pup would bare | 
{Orbe counted with the Valve arto ade 

‘ents epinde from the ouside. 

We ne sl once that such pup, while 
wang Okt scan proces, anew eslt— 
Stout alton: Donte Ws patentable aod 
was so found by the man who actually invented 
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What Is an Invention 
Anyway? 
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Interaction teen then way not invention 
‘upon time a man saw a way to keep 
‘canals from freesing in winter and make them 
havigable tie yeat round by heating thelr | 
Water with steam pipes. ‘That was surely new 
i of pub, ale tw patent was bond 
se the i anti 
Stabe "eather andthe like which 
lave been heretofore heated by iron pipes and 
ty raceways where hot water has been poured 
‘upon the ice to thay it” | 
‘Avan instance of « patentable combination, 
we muy take the tool for deeapping bottles 
fans, ‘The back of the ca 
so rounded. that it, serves 


between then, it would not be patental 
HEN an inventor has been refused a 
patent ‘he can carry his ease to the Pas 
tent ‘Office Hoard of Appeals and if defeated 
to the Court of Appeals of the District 

mbia, or t» « Federal District Court. 


scope 
‘Then the ofiginal patent for: the ‘complete 
tuachne dominates the subwequnt patent for 
the: 
is means several things. ‘The inventor of 
the part, even though he obtains a patent, is 
not entitled to use, manufweture, oF sell his he 
‘ice without the consent of the owner of the 
|| satie: patent oo Tong ws the earlier patent x 
‘unexpired. And if the later patent is to be uti 
Tised before, the earlier ane has expired, the 
owners of the two patents must come to an 
‘agreement for the mutual use of them. Tf, as 
sometimes happet 


Tere comes ip the que 
—one of the most. complicated 
law, Invi exten techie con 

cient for us to note that 


Shreumstancs where uate deat, ore 
vious patents and in 

io may opel Gin 

ringerment by om 

‘The courts, howev 


he previo patent 


von to othe opinion 


son the Patent Office may’ thus ignore previous 
patents is that the later invention also de~ 
serves protection, 


He JONES ins 
bay mar rea ‘ 

ig for a patent. Meantime Mr. 
Brown had lavented the same thing and ob 
tilaed a patents 20 when Mr. Jones made up- 
ton it was oo late Had Me. dones put 

is lo in use, he would have been held to be 
ful iaventor. He would have been 

tobe trying out his invention, whereas 


the 


whee et rina il for ya and aha 
The assumption was that he had suppressed of 
abandoned | 
‘tis an advantage to apply for a patent as 
soon as pone after the invention is made, 
ircoruse "hat protects the inventor against | 
Competitors However, it iz not absalutly | 
fecesary to apply at once. ‘Two years from 
the time the invention f placed ia public we 
fre allowed for i 
A, manufacturer of farm implements once | 
ia tmechanical (Confined on pe 1720 
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ISE buyers profit by the low prices on used cars. Many used cars 
are new in appearance and almost new in service—they offer splen- 
did value at greatly reduced prices. 

‘You can sce many unusual used car values today—at the nearest Stude- 
baker showroom. You will be fully protected in buying from the Stude- 
baker dealer who sells used cars under the famous Studebaker Pledge— 
(2) the lowest price is marked on the car in plain figures, (2) Certified 
Studebakers are guaranteed for 
ry days, and (3) you get 5 days 
driving trial with any car you select. 


A book of expert advice—FREE! 


Send the coupon below fora valuable 
free book, “How to Judge a Used 
Car.” Thirty-two interesting pages 
of money-saving facts and pictures 
help you select any make of used car 
from any dealer—you'll know what 
to look for and what to avoid. The 
points of real value in a used car are 
fully described and illustrated. Secrets 
‘of used car buying never before made 
public are yours for the asking. Get 
the advice of experts—for the price 
of a 2c stamp. You may save $200 
‘by mailing this coupon NOW. 


‘This book takes you “behind the scones” 
—for'a 2c stamp! 
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What Is an Invention 
Anyway? 
(Contin from yr 17) 


expert to generally improve articles made 
hy the manufacturer. Sometime afterward the 
man was told to devise a particular Kind of 


plow. "He did so, and then ebtained a patent 
on it jufacturer challenged the in- 
‘entor's right to the patent. “The court ruled 
for the inventor because he had not in fact 


bet hired to invent the plow, but to do gen- 
eral work. If he had been hired. specially 
to invent the plow, then the invention and 
the patent would have belonged to the em- 
ployer 

obi's Patent Essentials explains that it has 
become a custorn to make an agreement where 
bby the employer acquires the right to. such 
inventions ns the employee may make in the 
performance of his duties. When no mich 
fontract made, the employee may be table 
te acquire the tide to the employres inven 


is another important aspect of emi- 


Tue 


‘quently mich » License conveys the exclusive 
Flaht to the sale of the patented article, under 
stated conditions. In much eases it ix usually 
required that a certain minimum of sales must 
be taade and that these mal 

Provi 


If te lnvcotae wishes o patent his avention 
toth'n the United Staten td abroad, mnt 
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patent mas beet 
previous to the fling ofthe application in 
kiages. tet trvertae Ker hod et 


eit trea 
sete amen 
@ patent in the United States as well, his 
perce ee ee 

Seer rata 
pesiing. the Patent Office in Washington ill 
Saeewen 


official answers, but the question has never 
erseeeily sed eal sel bees 
is too road term. Art of, which there are 


"Years ago the United States Supreme Court 
eae ee 
"The word ‘invention’ cannot be defined in 
such a'manner as to afford any substantial ail 
in determining whether a. particular device 
Steofve am ere of the fventivetacly 
As the matter stands today. the courts are 
still struggling with the question, What con 
tutes invention 
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ND that is what the ma 

jority of people whoown 
Radio sets are trying todo... 
And the worst of is that 
they do not know any bet- 
ter. They have been listen- 
ing to “Radioed Music” so 
long that their ears have be- 
come accustomed to only 
about half of the program 
which was being broadcast. 


Now it is possible to trans- 
form those sets so that all 
of the program is heard. 


‘The AmerTran Power Am- 

plifier, a complete 2 stage 
Push Pull Amplifier and its 
companion Unit, the 
AmerTran Hi-Power Box 
supplying 500 yolts to the 
plates of the Power Tubes 
will make your set superior 
to the finest manufactured 
sets. 
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what radio can be— 
othe wholekeyboard 
as itis played in the studio. 
Write to us now and let us 
arrange a demonstration 
for you. No obligation, of 
course, but prepare your- 
self for a musical treat. 


Before you buy a new set— 
let us show you what your 
old set, AC or DC, will do 
whenitisbroughtuptodate 
with AmerTran Products. 
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South Sea Colony Reveals 
New Facts About Heredity 


(Continued from mg 20) 


J tha about antng 

} Thus, about tm year after the landing 
Atcamice Stat of the stot ys 

iin women and ists cies 

sishene 

| Mesntine, deumstc events had costed 


outside of Pitcairn. What of Captais Bigh | 
and his eighteen companions in an overloaded, 
{wenty-threefoot baat, which the frst wave 
threatened to swamp?” With few provisions, 
se ont ena: ini ru hey 
set out on the semingly hopeless struggle to 
reach a friendly Dutch setlement 3,018 mien 
‘raya voyage thot remains to this day a 
‘miracle of navigation. “Through the terrible 
thet of we ayy aid rough ors that 

tern bailing tn aety und oor, the 
sebea'on for s month ands hail and ak ak 
agi chat Spies 

England scat a man-o'-war with twenty-four 
suns and one hundred an 
‘Tite the mutineers rem 


ine io had diappeared were reported dea 
“Twenty years went by before the memory was 
dramatically revived bythe wind tae of an 
American whaling captain. 


HAD spp ota kno ee 
HAN wae cm 
eae neer arte ome 
teak oan 
eh 
‘ Sea be amr ce 
Own this ri lig wa 


nage of sixteen, Ws 


f G / oy wes Cee pe 
ine new Corona: foverned the people, who worshiped after the 
anwer of t Churh of Bost 
Alster Sih, bata hematiahe 
man The tn fan terete Lander Mckee 
fon Inked tought ined toed how 


UST afew monthly payments proved durability. 


and this new Corona is yours! tiful Colored Finishes of printed papers which he picked up in 
It's the latest and most im- You can have your choice of things noopht o the edd wane ise 
proved Corona, with standard plain black or attractive colors. fa inde A dor le reaps sone 
four-row keyboard, wide car- The new Colored Coronas are Prom the first, Wis patrlarch insisted oa 0 
riage, 12-yard two-color ribbon especially desirable for use in Iregeelinngie hg Ri Foreiny mega 
more conveniencesand bigma- the home where they harmonize Satcment: “AU the end of this year, we had 
chine features than any other with the color scheme of desk or Sate ee eet # me 
portable. room. The priceof Corona, either F = ” 
Corona is light—portable, yet __in black or in colors, is only $60, | Witt tion was 100 wind iat sect 
itisunbelievablysturdy. Therigid- including the neat carrying case. be cap hopped ep mer 
ly braced frame is of tough, light Bisialne' Goroun frequency, ‘bringing new ideas with them 
aluminum, the only materi inyourown home Cea Gieae! tole eee 
Corona engineers have found to ¢ cehaanailarcia About seventy-five years igo, the popula- 
beligheenoughandstongenough Ou, oe Preeneaice wit gmiined i cn Eid 


for Corona. azote ia Nel. aling und 

Hemon juice to Sydney, Australia, are now 
the chief sources of outside income 

‘Dr. Shapiro's stanly of the Piteien Islanders 


home for you to examine at 


Corona is the only port- your leisure—and without 


able typewriter with a obligation. Sold wn conven- ool amps ay of the Pitealen anders 
wenty-year record of ient terms. ected greatly to strengthen the position of 
NEED Eiowe scientists who’ elieve that heredity 


alone, and not the fact that parents are re- 
Ine to blame when ‘fective chides 
resul from such marriages. ‘They do not, 
Tee ts marge of ie, nition ie 
Sanger of passing on a double strain 
Please send me the latest Corona catalog illus- ness inherited by bot parents from a common 
trating the new Coronas in actual color. ester i to great” at they no longer 
1 sulicient to 


LC Smith & Corona Typewriters Ine 1013. WashingtonSt,, Syracuse, 
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You Will Readily Understand the 
ADVANCED MECHANICAL FEATURES 


of ELECTROL 


Readers of Popular Science Monthly will 
Quickly Recognize the Advantages of the 
Sound Electrol Engineering Principles 


{mxpost can the manufacturer of a 
product like an oil burner ex- 
plain the mechanical details of his 
1uipmencin his general advertising. 
However in talking to subscribers of 
this publication, we are fortunate 
in that we are able to tell the full 
story of Electrol’s advanced engi- 
neering principles with the assurance 
that we say will be readily under- 
stood by our readers 


Electrol has but one motive part, the 
motor shaft. This carries the pamp 
and fan and comprises the entire 
mechanism, exclusive of controls. 


The fan isa blower-type fan which ro- 
tates at coostant speed. Adjustment of 
air shutters regulates the air supply. 


No Auxiliary Pumps or Tanks 


The pump, of exclusive Electrol design, 
develops suficiene force to draw oll di 
rectly from the main reservoir and de~ 
liver it at the nozzle at operating pres- 
sures. No additional pump or booster, 


® 
we 2 
ms) 


4 


‘The bigh praise which owners 
ergot are according Ee 
trolrmighe imply thae ii high 
inprice.. Electra comfort it 


— 


and no auxiliary tank is necessary with 


Electrol. 


‘The pump draws oil through a dia- 
phragm valve which opens only when 
proper pressure has been buile up. Oil 
cannot leak into the nozzle by gravity 
flow, and likewise the oil shuts off im- 
mediately when the motor begins to 
retard and stop. 
The oil is atomized mechanically by 
the Electrol nozzle and ignited by con- 
tinuous positive clectric spark ignition. 
No gat fille light is aoded with Elec 
rol 
Air and oil deliveries are so arranged 
that theignition spark is blown into the 
spray of oil vapor instead of allowing 
the oil [to be blown into the spark. 
‘Thus, carbonization at the electrode 
points is prevented 
‘ And watching over the 
jee) catire operation of the 
a= burner, is “The Master 
Control”, safeguarding 


The OIL BURNER with The Master Control 


Listed at Standard by the Underariters* Laboratories, end bears thei Label 


‘Member Oil Heating Institute. Approved hy Popular Science Institute of Standards. 


‘ho Dore St.,St- Louis, 
Gentlemen : Please send your book,““The 
Master Furnace Man,” aad details of the 
Electrol Oi Barner. 


Anove: The Model TY Electrol, 
Lae: Negle end of Made T, 


The atomiged ail is mixed with 
theses icaly determined er 


fine consumption of fol. Not 
‘ouerparkisdietd ntoctvaper 


comfort day and night by timing 
the ignition, regulating the flow 
of oil and governing combustion, 


Quiet... All-Electric . . . and Entirely 
Automatic. Electrol with its efficient 
operation insuring fuel economy, pro- 
vides constant comfort without atten- 
tion and all conveniences of modern 
automatic oil heat at its best. 


Sold on Convenient Budget 
Payment Plan 
Wherever Electrol is sold, you will find 
a complete oil heating service, backed 
by a sound, large and growing mai 
facturing organization, Electrol is 
made in sizes for every type and size 
of building, large or small, and can be 
purchased on convenient monthly 
payments, 
Let the Electrol Sales and Service Rep- 
resentative in your city show you this 
finer burner in operation. Your request 
will bring the enlightening booklet, 
“The Master Furnace Man.” 


ELECTROL INCORPORATED 
180 Dorcas St. + + St. Louis, U.S. A. 


Seton 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page 8. 


Eveready 
Layerbilt No. 485 


cost but little more 


POPULAR SCIENCE MONTHLY 


Eveready 
Layerbilt No. 486 


Qetober, 1928 


heavy duty “Mos 


and last much loz 


EITHER of these Eveready Layer- 


cell batteries of the same size, but 
last much longe 

Longer life— much less fre- 
quent renewals — greater econ- 
omy—greater reliability—greater 
convenience—those are the things 
the Eveready Layerbilt construc- 
tion gives you. 

Since the Eveready Layerbilt 
comes in two sizes, the many ad- 
vantages of Eveready Layerbilt 
construction can be had by every- 
one. One of these batteries is the 
famous Eveready Layerbilt No. 
486, the original Eveready “B” 
Battery to be made of flat cells 
instead of cylindrical ones. This 
is the largest of the Eveready 
Layerbilts. and lasts Tongest. Tt 


costs only 25 cents more than the 
cylindrical cell Eveready of the 
same size. 

‘The other is the newer Ever- 
eady Layerbilt No. 485. It comes 
in the same size as the Eveready 
“B” Battery No. 772, which uses 
‘y . The flat cells of 
the new No. 485 make it last 
much longer. It is the most eco- 
nomical medium size Eveready 
“B” Battery, and costs only 20 
cents more than the No. 772. 

These two batteries will fit the 
needs of about 99% of modern 

The flat cells of which Ever- 
eady Layerbilts are made fill all 
available space within the battery 
case, avoiding the useless holes 
between the cells of a cylindrical 
cell battery. More materials mean 


ger 


longer life. For the greatest pos- 
le economy, convenience and 
satisfaction from “B” batteries, 
buy Eveready Layerbilts, 

NATIONAL CARBON CO., INC. 
New York [IT]. San Francisco 


Unt of Untan Carbide and Carton Corperation 


Tuesday 


night is Eveready Hour Night 
East of the Rochior 
‘9.F. at Eastern Standard Time 
‘Thrwweh WRAP and sunslated RB. © sate 
Om the Pacife Const 
0 PME Pact Standard Time 
Thrwagh RBG Parbe Con setwork 


EVEREADY 


Radio Batteries 


Layerbilt construction is « patented 
Eveready feature. Only Eveready makes 
Layerbilt batteries. 
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Back to the small town 


Industry follows the path of power 


“Where power is,” says industry, “there is my home.” 


To-day, the boy who starts out to seek his fortune in the 
great city is likely to meet his job traveling the other way. 


To-day, power—electric power—is pretty nearly every- 
where. Every year, the long stride of the giant trans- 
mission line opens fresh territory. Manufacturers are 
finding new opportunities outside our congested indus- 
trial centers. The job is marching to the man. Decentral- 
ization of our industrial system is transforming America. 


To the small town, these humming wires bring a new 


Mote and more G-E motors are used industrial importance; to the manufacturer, they spell 
Si2yi0d Seeing indaweal —efficiency, as well as relief from high taxes and cramped 
syuen, The ame conpsty whch Quarters; to the worker, decentralization means a home 
wast: of his own and a higher standard of living for his family. 
icon wth which yous flac And it is the electric generator, the electric transmission 
frolits heG#sorgam cont line, and the electric motor which have made decentral- 


» ee ame deediesmeoe ation ible. 


GENERAL ELECTRIC 


A Radiotron 
| Lar every purpose 


Leading makers of radio sets rec- 
ognize RCA Radiotrons as the | 
standard vacuum tubes for all uses 
in both transmitting and receiving | 


instruments. They specify them 
for tests, initial equipment and 
replacement. 


tion, the vacuum cubes in your set should be replaced with new 


| 
Radiotrons are the heart of the receiving set. To maintain fine recep- | 
Radiotrons at least once a year. Do not use new tubes with old. | 


Best resulis are obtained by changing all tubes at one time 


RCA Radiotron 


RADIO CORPORATION OF AMERICA * NEW YORK - CHICAGO + SAN FRANCISCO 


